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PEEFATOEY  NOTE. 


Essentially  pkactical  in  its  character,  this 
little  work  is  not  intended  to  supersede  my 
larger  treatise  on  '  Entozoa.' 

The  favourable  reception  of  that  work  by  the 
profession  and  by  the  scientific  public  leads 
me  to  believe  that  a  less  expensive  volume, 
free  from  unnecessary  technicalities,  may  not 
prove  unacceptable. 

I  have  purposely  limited  my  remarks  to  two 
groups  of  the  numerous  parasites  which  invade 
the  human  body;  but  to  render  the  work 
generally  useful,  I  have  added  a  complete  list 
of  human  entozoa  in  the  introduction. 


vi  PREFATORY  NOTE. 

The  Appendix  is  based  upon  observations 
which  I  publicly  communicated  to  the  British 
Association  at  Birmingham  in  the  Autumn  of 
1865. 

The  experience  I  have  acquired  in  practice 
has  led  me  to  insist  strongly  on  the  employment 
of  pure  and  freshly  prepared  drugs.  In  old 
standing  cases  of  tapeworm  and  threadworm 
(Ascarides)  attention  to  this  point  will  often 
command  success,  even  where  the  same  drug 
has  been  previously  used. 

T.  S.  C. 

84  Wimpoee  Street,  Cavendish  Square  : 
March  1,  1867. 
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TAPEWORMS 


INTRODUCTION. 

Persons  entertain  remarkably  different  views 
respecting  the  dealings  of  Providence  in  rela- 
tion to  the  welfare  of  the  human  species.  It 
is  certainly  difficult  in  every  case  to  trace  a 
direct  connection  between  wrong  doing  and 
suffering,  and  most  people  believe  that,  what- 
ever inconveniences  they  have  to  put  up  with 
here  below,  all  is  ordered  for  the  best.  Whilst 
they  enjoy  good  health,  and  are  not  troubled 
with  internal  parasites,  this  kind  of  doctrine  is 
extremely  agreeable  to  them,  but  when  they  find 
themselves  constituted  as  c  hosts '  or  £  entertain- 
ers '  of  certain  well  known  forms  of  entozoa,  they 
begin  to  doubt  the  need-be  for  such  an  arrange- 
ment in  the  parasite's  favour.  The  fiery  serpents 
of  the  wilderness  (Dracunculus  medinensis) 
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and  the  worms  which  devoured  King  Herod, 
assure  them  that  the  possession  of  similar 
f  guests '  must  be  regarded  as  a  special  evidence 
of  Divine  displeasure ;  yet,  when  they  think  the 
matter  over  more  considerately,  they  cannot 
understand  how  it  is  that  all  the  higher  animals 
are  liable  to  the  same  or  similar  verminous  dis- 
orders. The  difficulty  of  maintaining  their 
original  and  preconceived  opinions  becomes 
considerably  enhanced  when  they  further  reflect 
upon  the  intimate  relation  subsisting  between 
the  forms  of  parasites  dwelling  in  the  human 
territory  and  those  occupying  the  bodies  of 
our  domestic  animals.  The  difficulty  becomes 
yet  further  increased  when  it  is  found  (by  the 
light  of  modern  scientific  discovery)  that  cer- 
tain of  the  forms  in  question  are  only  stages  of 
growth  of  one  and  the  same  parasitic  creature, 
whose  welfare  and  existence  is  absolutely  de- 
pendent upon  the  life  of  either  '  host.'  More- 
over, as  in  the  case  of  the  so-called  common 
tapeworm,  the  human  4  host '  must  devour  part 
of  the  animal  6  host,'  the  migration  of  the  para- 
site being  effected  passively  and  independently 
of  any  will  on  its  part.    Paradoxical  as  it  may 
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seem,  we  human  beings  are  essential  to  the 
existence  of  particular  species  of  tapeworm.  It 
is  only  by  accepting  Mr.  Darwin's  hypothesis 
that  we  can  escape  the  undignified  conclusion 
that  parasites  were  specially  created  to  dwell 
in  us,  and  consequently,  also,  that  we  were 
destined  to  entertain  them.    Whatever  view 
we  may  adhere  to,  the  facts  speak  for  them- 
selves.    Undoubtedly  the  human  body,  in 
common  with  the  bodies  of  animals,  consti- 
tutes a  peculiar  territory  for  entozoa.  To 
reside  in  this  home  of  theirs,  and  to  enjoy 
themselves  at  our  expense,  is  their  especial 
prerogative.    The  entire  organisation  of  these 
creatures  is  admirably  contrived  for  this  pur- 
pose.   Some  will  resist  extremes  of  heat  and 
cold.    Many  are  furnished  with  a  special  cyst 
or  protective  covering.    Most  of  the  juvenile 
forms  are  supplied  with  a  tearing  or  boring 
apparatus,  the  same  creatures  in  their  adult 
condition  having  remarkable  4 hold- fasts'  for 
the  purpose  of  anchorage.    For  details  respect- 
ing the  varied  and  singular  arrangements  which 
obtain  in  many  of  the  species,  I  must  refer  the 
reader  to  my  larger  treatise ;  but  in  order  to 

B  2 


4 


INTRODUCTION. 


convey  some  general  notion  of  the  character, 
number,  and  variety  of  entozoa  which  have 
been  called  into  existence,  I  append  a  detailed 
list  of  those  species  at  present  known  to  infest 
the  human  body.  Exclusive  of  external  para- 
sites (ectozoa),  the  following  helminthic  and 
other  creatures  have  been  recorded  as  infesting 
man : — 

Human  Entozoa. 

Cestodes. 

1.  The  pork  tapeworm — Tcenia  solium,  Linneus. 

Tcenia  humana  armata,  Brera.  Tcenia  lata, 
Pruner. 

2.  The  beef  tapeworm — Tcenia  mediocanellata,  Kiich- 

enmeister.  Tcenia  inermis,  Moquin- Tan  don.  Tcenia 
cucurbitina  grandis  saginata,  Groeze. 

3.  The   broad   tapeworm  —  Bothriocephalus  latm, 

Bremser.  Tcenia  lata,  Pallas.  Tcenia  humana 
inermis,  Brera. 

4.  The  Greenland  or  heart-shaped  headed  tapeworm — 

Bothriocephalus  cordatus,  Leuckart. 

5.  The  dwarf  or  Egyptian  tapeworm — Tcenia  nana, 

Siebold.    Tcenia  cegyptiaca,  Bilharz. 

6.  The  elliptically-jointed  tapeworm — Tcenia  elliptica, 

Batch.  Tcenia  cucumerina,  Bloch.  Tcenia  canina, 
Pallas. 

7.  The  crested  or  ridge-jointed  tapeworm — Tcenia 

lophosoma,  Cobbold. 

8.  The  spotted  tape-worm — Tcenia  flavopuncta,  Wein- 

land.    Tcenia  flavomaculata,  Molin. 
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Larval  Cestodes. 

9.  The  hydatid  or  acephalocyst— Echinococcus  homi- 
nis, Rudolphi.  Acephalocystis  endogcna,  Hunter. 
Juvenile  stage  of  growth  of  Tenia  echinococcus, 
Siebold. 

10.  The  pork  or  common  'measlc' — Cysticcrcus  cellu- 

loses, Rudolphi.  Finna  humane,  "Werner.  An 
early  or  so-called  scoleciform  stage  of  the  Tenia 
solium. 

11.  The  slender-necked  hydatid — Tcenia  hydatigena, 

Pallas.  Cysticcrcus  tenuicollis,  Rudolphi.  The 
larval  stage  of  the  Tenia  marginata,  Batsch. 

12.  The  triple-crowned  hydatid — Cysticercus  acantho- 

trias,  Weinland.  The  larval  or  scoleciform  stage 
of  an  undiscovered  tapeworm. 

Nematodes. 

13.  The  fleshworm  or  spiral  threadworm — Trichina 

spiralis,  Owen.    Pseudalius  trichina,  Davaine. 

14.  The  common  threadworm  or  maw-worm — Oxyuris 

vermicidaris,  Bremser.  Ascaris  vermicidaris, 
Linneus. 

15.  The  common  roundworm — Ascaris  lumbricoides, 

Linneus.    Lumbricus  teres  hominis,  Tyson. 

16.  The  moustached  roundworm  —  Ascaris  mystax, 

Rudolphi.    Ascaris  alata,  Bellingham. 

17.  The  common  whipworm — Trichocephalus  dispar, 

Rudolphi.  Ascaris  trichiura,  Linneus.  Tricho- 
cephalus hominis,  Goeze. 

18.  The  human  lung-strongle — Strongylus  bronchialis, 

Cobbold.  Filaria  bronchialis,  Rudolphi.  Strongy- 
lus longevaginatus,  Diesing. 

19.  The  human  intestinal  strongle — Strongylus  quadri- 

dentatus,  Siebold.  Sclerostomaduodenale,  Cobbold. 
Anchylostoma  duodenale,  Dubini. 
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20.  The  renal  or  great  strangle — Strongylus  gigas, 

Rudolph i.  Eustrongylus  gigas,  Diesing.  Lum- 
bricus  in  renibus,  Blasius. 

21.  The   guinea  worm — Filaria   medinensis,  Gmelin. 

Filaria  dracunculus,  Bremser.  Dracunculus 
medinensis,  Cobbold. 

Larvae  Nematodes. 

22.  The  loa — Filaria  oculi,  Gervais  and  Van  Beneden. 

Dracunculus  oculi,  Diesing.  Dracunculus  loa, 
Cobbold. 

23.  The  eye  threadworm — Filaria  ocidi  humani,  Nord- 

mann.    Filaria  lentis,  Diesing. 

24.  The  tracheal  threadworm — Nematoideicm  tracheale, 

Rainey  and  Bristowe.  Filaria  trachealis,  Cobbold. 

Trematodes. 

25.  The  common  fluke — Fasciola  hepatica,  Linneus. 

Distoma  hepaticum,  Abildgaard.  Fasciola  hu- 
mana,  Grmelin. 

26.  The   lancet-shaped  fluke  —  Distoma  lanceolatum, 

Mehlis.  Distoma  hepaticum,  Zeder.  Fasciola 
hepatica,  Bloch. 

27.  The  broad  fluke — Distoma  crassum,  Busk.  Distoma 

Bicskii,  Lankester.  Dicroccdium  BusJcii,  "YVein- 
land. 

28.  The  blood  infesting  fluke— Distoma  hesmatobium, 

Bilharz.  Gyncecophorus  hmmatobius,  Diesiug. 
Bilharzia  hcematobia,  Cobbold. 

29.  The  Egyptian  fluke — Distoma  heterophyes,  Siebold 

and  Bilharz.  Dicroccdium  heterophyes,  Weinland. 
Heterophyes  agyptiaca,  Cobbold. 
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Larval  and  doubtful  Trematodes. 

30.  The  four-suckered  fluke — Tetrastoma  renale,  Delle 

Chiaje.  Probably,  the  sexually  immature  con- 
dition of  a  Polystoma. 

31.  The    fat-infesting   fluke — Poly  stoma  pinguicola, 

Zeder.  Hexathyridium  pinguicola,  Treutler 
Pcntastoma  denticulatum,  according  to  Gervais 
and  Van  Beneden. 

32.  The    vein-infesting    fluke — Poly  stoma  venarum, 

Zeder.  Hexathyridium  venarum,  Treutler.  The 
young  of  Distoma  hepaticum  or  of  Distoma  lanceo- 
latum,  according  to  Davaine. 

33.  The  eye-infesting  fluke — Distoma  ophthalmobium, 

Diesing.  Distoma  ocidi  humani,  Oescheidt.  The 
juvenile  condition  of  Distoma  lanceolatum,  accord- 
ing to  Leuekart. 

Acarine  Parasites. 

34.  The  armed  pentastome — Pentastoma  denticulatum, 

Eudolphi.  Linguatula  tcenioides,  Lamarck.  The 
young  of  Pentastoma  tmnioides,  according  to 
Leuekart. 

35.  The  smooth  pentastome — Pentastoma  constrictum, 

Siebold.  Linguatula  constricta,  Kuchenmeister. 
Nematoideum  hominis,  Pruner.. 

Parasites  of  other  classes. 

36.  The  vaginal  monad—  Trichomonas  vaginalis,  Donne, 

Davaine,  Leuekart,  Kolliker. 

37.  The  leaping  monad — Cercomonas  saltans,  Ehren- 

berg,  Wedl,  Leuekart. 

38.  The  urinary  monad — Cercomonas  urinarius,  Hassal, 

Leuekart. 
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39.  The    intestinal    monad  —  Cercomonas  hominis, 

Davaine.  Cercomonas  intestinalis,  Lambl.  Ba- 
lantidium  coli,  Lachmann.  Paramecium  coli, 
Malmsten. 

40.  The  blood  animalcule  —  Bacteridium  sanguinis, 

Davaine,  Jamin,  and  others. 

41.  The  human  psorosperm — Eggs  of  JDistoma  hepati- 

cum,  according  to  Gubler ;  variously  described  by 
Virchow,  Dressier,  Lindemann,  Leuckart,  Beale, 
Cobbold,  and  others. 

Such  is  the  list ;  yet  I  have  omitted  all  men- 
tion of  the  numerous  forms  of  insect  larvae 
which  have  been  recorded  as  intestinal  worms. 
The  Rev.  J.  F.  Hope's  catalogue  alone  enume- 
rates forty-three  different  kinds  or  species.  Un- 
doubtedly some  of  them,  perhaps  the  majority, 
have  really  come  from  man;  but,  sioce  it  can- 
not be  shown  that  the  human  body  is,  in  any 
sense,  their  proper  home,  habitat,  or  territory, 
I  do  not  choose  to  regard  them  as  entozoa  in 
any  technical  sense  of  the  word.  Their  presence 
is  invariably  accidental,  so  to  speak. 

Again,  none  of  those  parasites  which  infest 
or  penetrate  the  skin  are  included  in  the  above 
list.  The  Entozoon  or  Demodex  folliculorum 
and  its  allies  are  therefore  omitted.    In  like 
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matter,  I  have  had  still  less  hesitation  in  re- 
jecting a  variety  of  reputed  entozoa,  which,  in 
truth,  either  do  not  belong  to  the  human  body, 
or,  as  most  frequently  happens,  are  no  parasites 
at  all.  Amongst  these  may  be  mentioned  the 
Spiroptera  hominis,  which  is  the  common 
Filaria  of  fishes;  Farre's  Diplosoma  crena- 
tum ;  Curling's  Dactylius  aculeatus ;  De 
Gland's  Nematoideum  hominis,  which  is  the 
common  hair-worm  or  Gordius  aquaticus,  so 
frequently  employed  to  deceive  the  medical 
practitioner;  Cloquet's  Acephalocystis  race- 
mosa,  or  hydatigenous  formations  connected 
with  the  chorion ;  Sultzer's  Ditrachyceras  rudis, 
and  such-like  matters,  which,  when  carefully 
investigated,  have  turned  out  to  be  extraneous 
substances,  macerated  and  deprived  of  their 
original  character  during  their  passage  through 
the  alimentary  canal.  Scarcely  a  week  passes 
that  I  do  not  receive  reputed  worms  of  this 
nature,  either  from  patients  or  their  medical 
advisers.  Sometimes  these  pseudelminths  are 
really  so  worm-like  that  a  mere  naked  eye  ex- 
amination is  insufficient  to  determine  their 
nature.    In  such  cases,  the  expressed  opinion 
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of  a  well -informed  helminthologist  is  occasion- 
ally of  great  value,  as  a  subsidiary  means  of 
diagnosis  and  prognosis,  often,  at  the  same 
time,  bringing  great  relief  to  the  patient's 
mind. 
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THE  ARMED,  OR  PORK  TAPEWORM. 

(Tcenia  solium.) 

From  time  immemorial  this  parasite  has  been 
supposed  to  be  one  of  the  commonest  forms  of 
entozoa  liable  to  infest  the  human  body ;  but, 
as  I  shall  take  occasion  to  show  in  the  sequel, 
this  supposition  is  erroneous.  The  error  has 
arisen  from  the  simple  circumstance  that,  in 
their  general  features,  most  of  the  tapeworms 
infesting  the  human  body  very  closely  resem- 
ble one  another.  To  the  medical  adviser  it 
is  of  considerable  importance  that  the  different 
forms  of  tapeworm  should  be  readily  recog- 
nised; but  to  the  general  reader,  or  to  the 
patient  who  may  unfortunately  be  infested,  it 
is  a  matter  of  no  very  great  consequence.  To 
enter  minutely  into  the  differences  subsisting 
between  the  two  commonest  forms  of  human 
tapeworm  is  not  my  present  purpose,  since  to 
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render  these  distinctions  clear,  it  would  be 
necessary  to  supply  a  series  of  illustrations. 

Pig.  1. 


The  Pork  Tapeworm  {Taenia  solium),  showing  the  head  (a),  neck,  and 
part  of  the  body  (6).   Beduced  to  one  half  the  natural  size. 

Those,  therefore,  who  on  professional  or  scien- 
tific grounds  desire  to  make  themselves  masters 
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of  the  subject  should  consult  the  larger  treatise 
referred  to  in  my  preface. 

The  armed  tapeworm,  as  has  now  been  known 
for  many  years  past,  is  derived  from  pork ;  or 
rather,  in  other  words,  we  obtain  it  by  eating 
the  so-called  6  measly '  flesh  of  swine.  A  gene- 
ral impression  prevails,  that  all  human  tape- 
worms have  a  similar  origin,  but  without 
entering  into  particulars,  I  may  state,  once  for 
all,  that  such  a  notion  is  entirely  groundless. 
Every  tapeworm  has  its  own  special  form  of 
larva,  and  the  larva  itself  is  as  distinctive  as 
is  its  own  peculiar  adult  parent.  Every  full- 
grown  tapeworm  has  an  appetite,  so  to  say,  for 
a  certain  kind  of  residence,  and,  as  in  the 
species  under  consideration,  usually  confines 
itself  to  one  particular  kind  of  bearer.  It  may 
almost  be  said  that  every  tapeworm  has  its  own 
c  host '  or  '  bearer,'  and  consequently  also,  that 
every  bearer  carries,  or  is  liable  to  carry,  his 
own  tapeworm.  Very  contrary,  indeed,  does  it 
appear  to  the  presumed  dignity  of  the  human 
species,  that  man  should  be,  as  it  were,  singled 
out  as  the  legitimate  home  and  territory  of  a 
tapeworm ;  but  not  only  is  this  the  case,  but 
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science  almost  teaches  us  to  aver  that,  so  far 
as  this  life  is  concerned,  man  appears  to  have 
been  made  expressly  for  the  accommodation  of 
certain  tapeworms.  At  all  events,  without 
man,  two  apparently  distinct  species  of  tape- 
worm could  not,  it  would  seem,  exist.  The 
armed  tapeworm  has  never  yet  been  found  in 
any  6  host '  save  man,  and  the  same  may  be 
said  of  the  unarmed  human  species.  Of  course, 
in  making  the  above  statement  as  regards  cause 
and  effect,  I  am  only,  for  the  time,  adopting 
the  ordinary  mode  of  teleological  reasoning; 
but  however  logical  the  deduction  may  at  first 
sight  appear,  I  need  not  say  that  I  can  hardly 
bring  myself  to  believe  in  the  correctness  of 
such  a  conclusion. 

The  perfect  armed  tapeworm,  as  it  is  usually 
presented  to  the  observer,  is  a  long,  soft,  whitish, 
jointed  animal,  which,  when  alive,  elongates 
and  contracts  itself  with  great  facility.  Though 
commonly  spoken  of  as  a  single  animal,  it  is 
in  truth  a  compound  of  many  individuals. 
These  individuals  are  called  6  cucurbitini,' 
6  zooids,'  or  ( proglottides,'  by  scientific  persons, 
and  they  are  likewise  occasionally  termed  links, 
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Fig.  2. 


or  joints.    By  whatever  name  they  are  called 
they  represent  so  many  distinct  segments  of 
the  body,  and,  when  fully  grown,  they  are 
capable  of  detaching  themselves 
and  of  enjoying  a  free  and  in- 
dependent existence.   Very  an- 
noying it  is  to  the  human  bearer 
to  be  continually  reminded  by 
his   unwelcome  'guests'  that, 
for  their  own  pleasure  or  life- 
necessities,  they  desire  to  quit 
his  interior.    Not,  indeed,  do 
they  oblige  him  by  departing 
all  at  once ;  but  their  habit  is  TortJ^e  body 
to  wander,  solitarily  and  in  sue- 

 „«  . ,  .  _  produced  knot. 

CefeSlOn   as    it  Were,    as  if   pur-    (&)  Reproductive 
.  papilla. 

posely  'to  plague  his  very  life 
out.'  This  expression  is  one  which  is  not  un- 
commonly used  by  persons  thus  afflicted ;  and 
I  have  seen  one  or  two  individuals  so  emaciated 
by  the  discomforts  arising  from  the  presence  of 
tapeworm,  that  in  reality  life  itself  had  almost 
been  'plagued  out.'  To  say  the  least,  such  in- 
dividuals have  wished  themselves  deprived  of 
existence. 
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Fig.  3. 


The  head  of  the  armed  tapeworm  is  charac- 
terised by  the  possession  of  four  sucking  disks 

or  cups  and  a  pro- 
boscis or  rostellum 
armed  with  hooks. 
The  suckers  are 
placed  at  the  corners 
of  the  somewhat 
square-shaped  head, 


Head  of  Tcema  solium  viewed  from 
above  (A)  and  in  front  (B).  En- 
larged, and  drawn  with  the  aid  of  a 
camera.  Original. 


the  rostellum  being 


situated  at  the  cen- 
tre and  summit.  In  the  projected  state  this 
process  has  the  form  of  a  cone  whose  base  sup- 
ports two  rows  of  hooks.  Each  row  carries  from 
twelve  to  fourteen  hooks,  so  that  there  are 
usually  twenty-four  or  twenty-eight  altogether. 
The  size  of  the  head  is  equal  to  that  of  a  small 
pin-cap.  It  is  succeeded  by  a  long  narrow 
neck,  finely  striated  transversely.  These  striae 
represent  the  future  segments  of  the  body,  and 
at  a  distance  of  about  one  inch  and  a  half  from 
the  head,  their  joint-like  character  can  be  de- 
tected with  the  aid  of  a  pocket  lens.  Further 
down,  the  joints  soon  acquire  their  character- 
istic individuality,  and  at  about  the  four- 
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hundred  and  fiftieth  segment  their  internal 
sexual  organs  become  fully  developed.    In  a 

Fig.  4. 


Head  and  neck  (B),  and  one  of  the  sexually  mature  joints  (A)  of  tw  • 
solium  (after  figures  by  Blanchard),  showing  more  larttluJ? T 
branched  egg-bearing  organ  (o)  filled  with  6va    Tt  S  *    ly  he 
oviducal  canal       the  cfrrhuV^),  and^S  SnaloX^  fi 

fully  grown  worm  we  may  count  as  many  as 
twelve  hundred  segments,  that  is,  including  the 
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immature  or  imperfectly  formed  joints  of  the 
attenuated  neck. 

The  perfectly  formed  joints  demand  sepa- 
rate attention.  They  contain  the  reproductive 
organs,  part  of  which  are  set  aside  for  the  de- 
velopment of  the  ova.  The  egg-bearing  organ 
forms  an  elegantly  branched  structure,  which 
is  known  to  helminthologists  as  the  uterine 
rosette.  In  the  perfect  condition,  it  probably 
contains  not  less  than  forty-five  thousand  eggs. 
These  eggs  are  capable  of  escaping  from  the 
body  of  the  worm  by  a  natural  opening,  being 
also  dispersed  by  the  rupture  or  decay  of  the 
joint  in  which  they  are  lodged.  Ordinarily,  as 
we  have  seen,  the  joints  pass  out  of  the  'host' 
per  vias  naturales.  For  a  while  they  enjoy  an 
independent  existence,  and  being  able,  by  alter- 
nate contraction  and  elongation  of  the  body,  to 
travel  in  any  direction,  their  dispersion  brings 
about  the  continuance  of  the  species.  Not 
only,  however,  are  they  scattered  by  these 
natural  means,  but  they  are  also,  passively  as 
it  were,  transported  by  sewage  distributors  and 
other  benevolent  persons.  Various  agencies  in 
earth,  air,  and  water,  lend  a  helping  hand. 

In-  consequence  of  this  distribution,  swine 
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experience  little  difficulty  in  picking  up  more 
or  less  of  the  eggs ;  and  as  these  eggs  measure 
only  the  t£q  of  an  inch  in  diameter,  it  is 
easy  to  understand  how  we  ourselves  may  be 
liable  to  swallow  them.  In  short,  the  wonder 
is  that  we  escape  infection  at  all,  considering 
that  scores  might  exist  in  a  glass  of  water  with- 
out our  being  able  to  see  any  of  them  by  the 
na.ked  eye.  It  must  be  borne  in  mind  that 
every  perfect  egg  contains  a  young  tapeworm 
larva.  This  larva  or  embryo  measures  about 
yJj-  of  an  inch  in  breadth ;  and  in  place 
of  a  crown  of  anchorage-hooks,  it  carries  six 
small  weapons  arranged  in  three  pairs,  one 
central  and  two  lateral.  The  central  pair  are 
simple  stilettos  for  boring,  the  lateral  being 
used  as  tearing  and  locomotive  agencies.  At 
all  events,  by  means  of  this  apparatus,  the 
little  creature  is  able  to  thrust  its  way  through 
soft  animal  tissues.  When,  therefore,  a  tape- 
worm egg  is  swallowed  by  a  pig  and  transferred 
to  the  stomach,  the  gastric  juice  dissolves  the 
egg-shell,  and  the  little  embryo  is  set  free. 
The  juvenile  parasite  immediately  thereafter 
proceeds  to  bore  through  the  walls  of  the 
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stomach,  and  travels  onward  until  it  reaches  a 
convenient  resting-place.  Usually  it  selects 
the  intermuscular  cellular  tissue,  but,  not  being 
very  particular  in  its  choice,  it  may  prefer  the 

substance  of  the 
muscles  themselves, 
or  may  take  up  its 
abode  in  the  liver, 
brain,  or  other  or- 

Portion  of  muscle  with  'measles'  in  ganS  of  the  body  of 

its  substance :  a  a',  the  cysts ;  b  b,  the 

tapeworm  larvae.  the   animal.  The 

pig  is  thus,  in  common  parlance,  6  measled.' 

Measly  pork  is  probably  not  so  common  as 
formerly ;  nevertheless  it  is  sufficiently  abund- 
ant to  produce  tapeworms,  more  especially 
amongst  the  poorer  class,  whose  meat  is  not 
always  too  carefully  inspected  before  it  is  pur- 
chased. Moreover,  it  should  be  borne  in  mind 
that  a  pig  might  contain  many  measles,  and 
yet  be  properly  deemed  a  healthy  animal ;  nay, 
more,  if  only  a  few  measles  existed,  the  most 
careful  meat  inspector  would  be  almost  sure  to 
overlook  their  presence.  As  a  rule,  it  may  be 
said  that  pigs  reared  in  the  neighbourhood  of 
thickly  populated  districts  are  very  likely  to 
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be  measly,  whilst  those  reared  in  country  dis- 
tricts are  seldom  or  never  so.  This  explains 
why  so  large  a  part  of  the  community  resident 
in  the  country  escape  infection. 

Fig.  G. 


Cysticercus  (telce)  celluloses ;  a  be,  head,  neck,  and  body  of  the  natural 
size ;  d  e,  the  crown  of  hooks  and  suckers  magnified. 

The  ingestion  of  measly  pork  which  is  not 
thoroughly  cooked  gives  rise  to  the  formation 
of  the  armed  tapeworm  in  the  intestinal  canal. 
The  larva  being  set  free  from  its  capsule  by 
the  action  of  the  gastric  juice,  attaches  itself  to 
the  lining  membrane  of  the  bowel.  For  many 
weeks,  or  even  months,  no  indication  of  the 
presence  of  the  tapeworm  is  perceptible,  but 
after  the  expiration  of  from  twelve  to  sixteen 
weeks  fragments  of  the  worm  may  be  dis- 
covered to  have  passed  per  anum.    By  this 


22 


TAPEWORMS. 


time,  at  least,  the  tapeworm  reaches  its  adult 
condition,  and  if  nothing  be  done  to  dislodge 
it,  the  worm  may  remain  within  the  bearer  for 
six,  eight,  ten,  or  even  twelve  years.  So  far 
as  my  observation  extends,  the  worm  grows 
comparatively  slowly  after  five  or  six  years' 
residence.  Its  powers  for  evil  appear  to  become 
more  and  more  circumscribed,  and  probably 
eight  or  nine  years  usually  brings  its  natural 
life-period  to  a  close. 

The  symptoms  to  which  the  presence  of 
tapeworm  in  the  human  body  may  give  rise 
are  extremely  variable.  Sometimes,  indeed, 
the  bearer  is  fortunate  enough  to  be  little  in- 
convenienced by  his  guest ;  but  even  in  such 
instances  the  immunity  from  injury  is  rather 
apparent  than  real.  It  is  apparent,  inasmuch 
as  the  parasite  gradually,  and  to  the  bearer 
unknowingly,  steals  away  a  portion  of  his  health. 
The  trifling  feelings  of  weariness  and  lassitude 
are  usually  set  down  to  other  causes,  and  it  is 
only  when  these  indications  are  succeeded  by 
restlessness,  nervous  irritability,  and  headache, 
that  proper  attention  is  paid  to  the  true  source 
of  these  symptoms.    Kather  than  let  any  fellow- 


THE  PORK  TAPEWORM. 


23 


creature  know  the  fact  of  their  having  tape- 
worm, many  persons  will  not  only  endure  any 
of  these  troubles,  but  even  submit  to  the  still 
more  annoying  inconveniences  arising  from  the 
constant  passage  of  the  worm-segments.  So 
revolting  is  it  to  human  nature,  especially  to 
refined  and  educated  minds,  to  be  called  upon 
to  entertain  the  presence  of  such  creatures, 
that  only  the  gravest  sufferings  will  induce 
some  people  to  obtain  medical  advice.  This 
applies  not  only  in  the  case  of  tapeworms,  but 
also  to  many  other  human  parasites.  Happily, 
but  few  individuals  are  dangerously  affected 
by  these  unwelcome  guests. 

In  bad  cases  the  foregoing  symptoms  become 
greatly  aggravated.  The  headache  is  much 
increased,  and  often  accompanied  with  vertigo 
or  giddiness.  The  sight  and  hearing  may  be 
affected.  Noises  in  the  head,  itchings  at  the 
nose  and  anus,  obscure  pains  about  the  body 
and  limbs,  loss  of  appetite,  and  other  dyspeptic 
symptoms  show  themselves  in  greater  or  less 
degree  in  different  cases.  One  of  the  most 
common  symptoms,  however,  which  I  have 
noticed,  is  the  tendency  to  faintness.  This 
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is  sometimes  so  marked  as  to  create  much 
alarm,  and  a  person  uninformed  as  to  the  true 
cause  of  the  disorder,  might  be  led  to  treat  the 
symptom  as  arising  from  a  totally  different 
source.  In  female  patients,  the  nervous  symp- 
toms display  features  more  or  less  peculiar  to 
the  sex.  The  restlessness  and  anxiety  is  ex- 
cessive, and  at  times  accompanied  with  chorea 
and  fits  of  hysteria.  In  the  worst  cases, 
in  both  sexes,  the  cerebral  disturbance  may 
show  itself  in  convulsions  and  epileptiform 
seizures.  I  regret  to  have  to  add,  that  in  not 
a  few  instances  even  mania  itself  has  been  en- 
tirely attributable  to  the  presence  of  tapeworms 
in  the  intestinal  canal. 

Amongst  the  more  remarkable,  I  may  men- 
tion three  anonymously  reported  cases :  one 
of  amaurosis,  one  of  convulsions,  and  one 
of  epilepsy.  Another  case  of  amaurosis  from 
tapeworm  is  recorded  by  Burgiss.  Of  those 
presenting  very  peculiar  features,  the  case 
with  'masked  symptoms'  by  W.  D.  Moore, 
a  case  by  Steinbeck,  and  that  attended  with 
irritability  of  the  bladder  and  stricture  of 
the  urethra '  by  Tuffnell,  are  worthy  of  espe- 
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cial  notice.  Mr.  J.  F.  Streatfield  publishes 
a  case  where  tapeworm  appears  to  have 
caused  squint ;  and  Ettmiiller  records  an  ex- 
ample of  hysteria  produced  by  no  less  than 
eighteen  tapeworms  in  one  single  patient. 
Cases  of  insanity  arising  from  tapeworm  are 
more  or  less  fully  reported  by  W.  Wood,  Ferrus, 
Eyan,  Davey,  and  Winslow.  One  case  of 
mania  of  eight  years  duration  was  completely 
cured  by  the  evacuation  of  the  offending  para- 
site, and  a  similar  happy  result  followed  treat- 
ment in  Mr.  Hutchings'  example  of  convulsions 
arising  from  the  same  cause.  In  all  severe 
cases  the  evacuation  of  the  worm  is  commonly 
attended  with  perfect  restoration  to  health ; 
but  in  those  instances  where  the  worm  re- 
developes  itself,  the  return  of  the  malady  may 
be  expected.  It  by  no  means  follows,  however, 
that  the  identical  symptoms  will  again  show 
themselves,  although,  in  the  less  formidable 
attacks,  this  not  unfrequently  takes  place. 

In  regard  to  the  evils  produced  by  the  larvae 
of  the  armed  tapeworm,  comparatively  little 
need  be  said ;  and  yet,  some  sixty  or  seventy 
cases  are  on  record  where  these  measles  or 
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cysticerci  in  the  human  body  have  caused 
death.  My  reason  for  now  saying  little  on 
the  subject  arises  from  the  circumstance  that  I 
have  already  treated  of  it  at  very  considerable 
length  in  my  larger  work.  It  is  also  worthy 
of  remark  that  when  these  larvae  occasion 
any  mischief  to  man,  they  do  so  by  reason  of 
their  presence  in  the  brain.  In  this  organ 
they  are  totally  beyond  our  reach ;  and  though 
in  a  few  cases  their  existence  in  this  situation 
has  been  successfully  diagnosed  during  life,  yet 
we  have  no  means  in  our  power  to  cure  the 
F  7_  disorder.  I  believe  cases  of  epi- 
lepsy, epileptiform  seizures,  and 
convulsions  arising  solely  from 
this  cause,  are  much  more  com- 
mon than  is  generally  supposed. 
I  have  seen  several  measles  taken 
post  mortem  from  the  human 
brain;  and  in  some  cases  the 
'  ^ro^tnetoman  presence  of  these  parasites  during 

eye  by  Dr.  Mac-   , .  „  -,  , 

kenzie.    b,  the  life  was,  naturally  enough,  not 

head  and  neck,  . 

magnified  five  di-  even  suspected.  Occasionally, 

ameters.  1 

cysticerci  are  found  in  various 
other  parts  of  the  body,  but  it  is  seldom 
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that  they  give  rise  to  any  marked  symptoms. 
The  explanation  of  their  occurrence  in  any  part 
of  the  human  body  seems  sufficiently  simple. 
Either  they  are  introduced  in  the  egg  condition 
from  without  with  food,  or,  by  regurgitation, 
patients  may  infect  themselves.  What  I  mean 
is  this; — the  embryos  of  a  tapeworm,  when 
brought  in  contact  with  the  gastric  juice,  are 
liberated  from  their  egg-coverings  by  chemical 
decomposition  of  the  latter.  Two  or  three  in- 
stances  have  come  to  my  knowledge  of  tape- 
worms being  passed  by  the  mouth,  i.  e.  by 
regurgitation.  No  doubt  in  the  particular 
case  reported  in  the  French  journals,  where 
upwards  of  two  thousand  c  measles '  were  found 
in  the  human  body  after  death,  the  larvae  had 
been  liberated  in  this  manner.  The  six-hooked 
embryos  escaping  their  shells,  migrated,  as  it 
were,  on  their  own  account.  Thus,  we  see,  it  is 
possible  for  an  individual  having  tapeworm  to 
infect  himself  with  the  so-called  pork-measle. 

Apart  from  the  comparative  rarity  of  their 
occurrence,  so  extremely  diverse  are  the  symp- 
toms produced  by  the  presence  of  larval 
tapeworms  in  the  brain,  that  a  correct  diag- 
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nosis  becomes  extremely  difficult.  Successful 
prognostications  have,  however,  been  made  in 
one  or  two  cases.  Occasionally,  these  brain- 
guests  afford  no  indication  whatever  of  their 
presence  during  life.  At  other  times  there  is 
only  slight  cerebral  irritation,  with  more  or  less 
headache.  Griesinger,  who  has  collected  records 
of  upwards  of  fifty  cases  of  cysticerci  in  the 
brain,  avers  that  as  a  rule  the  physical  disturb- 
ances have  nothing  characteristic  about  them. 
You  may  have  epileptiform  seizures,  with  or 
without  permanent  mental  perturbation.  There 
may  be  more  or  less  complete  imbecility,  or, 
on  the  other  hand,  true  maniacal  symptoms. 
In  place  of,  or  at  times  associated  with,  these 
formidable  indications,  one  may  encounter  a 
very  peculiar  set  of  symptoms,  such  as  squint- 
ing, alteration  in  the  pupils,  avoidance  of  light, 
coma,  and  anomalous  sensations  in  the  limbs. 
In  the  case  recorded  by  Mr.  Ottley,  the  para- 
site gave  rise  to  distressing  fits,  convulsions,  and 
death ;  whilst  in  that  which  occurred  in  King's 
College  Hospital  in  1855,  the  poor  sufferer's 
epileptic  fits  were  amongst  the  most  formidable 
which  Dr.  Duffin  ever  witnessed.  Illustrations 
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of  the  post-mortem  appearances  in  this  case, 
from  Mr.  Hulke's  pencil,  are  given  in  my  larger 
work. 

In  regard  to  treatment  it  is  satisfactory  to 
be  able  to  say  that,  in  so  far  as  the  full  grown 
worm  is  concerned,  we  have  entire  mastery  over 
the  parasite.  We  may  not,  it  is  true,  in  every 
instance,  succeed  in  curing  the  patient  at  once, 
but  in  the  majority  of  instances  this  ought  to 
be  accomplished.  Probably  at  least  half  a 
dozen  different  drugs  will  effect  the  purpose 
equally  well,  provided  only  due  regard  be  had 
to  the  mode  in  which  it  is  administered.  Above 
all,  it  is  most  essential  that  the  drug  itself  be 
perfectly  pure.  Cases  have  come  under  my 
knowledge  where  the  successful  result  mani- 
festly depended  upon  the  source  whence  the  drug 
was  procured,  previous  administrations  of  the 
same  remedy  from  a  different  druggist  having 
proved  entirely  useless.  Attention  to  recorded 
facts  bearing  on  this  subject  will  also,  to  some 
extent,  explain  how  it  is  that  different  pre- 
scribers  have  arrived  at  such  various  conclusions 
respecting  the  power  of  particular  remedies. 
The  unsuccessful  employment  of  a  particular 
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remedy  is  not  always  attributable  to  the  nature 
of  the  prescription  itself,  but  rather  to  the 
quality  of  the  article  supplied.  On  the  other 
hand,  it  must  be  allowed  that  there  are  not 
a  few  instances  in  which  the  unsuccessful  ex- 
hibition of  the  best  drugs  is  dependant  upon 
causes  over  which  we  cannot  exercise  a  perfect 
control. 

The  remedies  for  tapeworm  are,  par  excel- 
lence, male-fern,  kousso,  kamala,  turpentine, 
panna,  pumpkin  seeds,  and  pomegranate-root 
bark.  The  right  administration  of  any  one  of 
these  is  likely  to  produce  the  desired  result, 
but  many  others  might  be  mentioned  as  hav- 
ing been  recommended  more  or  less  strongly. 
Some  persons  seem  to  think  that  one  vermifuge 
is  just  as  good  as  another.  Because  they  find 
santonine  a  highly  useful  remedy  for  thread- 
worms, it  by  no  means  follows  that  the  same 
drug  is  effective,  or  even  useful,  in  tapeworm. 
Santonine  is  an  excellent  oxyuricide  and  lum- 
bricide;  but  I  agree  with  Dr.  Charles  West, 
that  it  is  of  little  use  in  tapeworm.  When  so 
many  admirable  remedies  abound,  it  were  a 
waste  of  time  to  dwell  upon  the  virtues  of 
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second  and  third  rate  drugs,  such  as  oxide  of 
silver,  tin,  scammony,  and  other  drastic  purga- 
tives, which  do  not  appear  to  exert  any  poison- 
ous influence  on  the  worm  itself. 

Supposing  it  were  necessary  to  try  a  variety 
of  drugs  in  one  or  more  particular  cases,  the 
order  in  which  I  have  placed  the  seven  best 
remedies  above,  is  that  in  which  I  should  be 
disposed  to  try  them  successively.    Of  course 
in  no  individual  case  is  one  ever  likely  to  be 
called  upon  to  adopt  such  a  practice.    Not  that 
I  regard  the  first-mentioned  drugs  as  tsenia- 
cides  superior  to  the  others,  but  that,  all  things 
being  considered,  I  should  prefer  them  in  the 
order  they  there  stand.    Probably  there  is  no 
better  remedy  for  tapeworm  than  oil  of  turpen- 
tine, and  yet  its  nauseous  character,  combined 
with  the  fact  that  it  not  unfrequently  produces 
irregular  and  violent  effects,  are  circumstances 
which  always  induce  me  to  recommend  other 
remedies  in  the  first  instance.     From  cases 
which  have  come  under  my  notice,  as  well  as 
from  the  laudations  bestowed  upon  turpentine 
by  various  writers,  I  have  no  doubt  whatever  as 
to  the  anthelmintic  virtues  of  this  drug. 
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The  mode  of  administration  of  the  different 
teniacides  is  not  altogether  a  mere  matter  of 
taste.  True,  if  your  drug  is  good,  you  are  not 
unlikely  to  succeed  with  any  form  employed ; 
but  of  this  one  point  you  may  be  quite  certain, 
that  some  preparations  of  the  same  article  are 
infinitely  preferable  to  others.  Thus  : — never 
administer  the  powdered  male-fern  root  if  you 
can  get  the  properly  prepared  ethereal  extract. 
The  powder  is  very  liable  to  lose  its  strength 
by  long  keeping,  and  it  is,  perhaps,  more  easily 
adulterated  than  the  extract.  This  rule  applies 
to  other  anthelmintics  in  the  powdered  form. 
I  have  found  the  happiest  results  follow  the 
administration  of  the  oil  of  male-fern,  where 
the  powdered  root  was  absolutely  useless. 
Herein  also  lies,  partly,  the  objections  raised 
against  kousso.  In  itself,  it  is  a  first-rate 
vermifuge,  but  the  great  quantity  required  to 
be  swallowed  is  highly  objectionable,  especially 
in  the  case  of  young  children.  Even  decoc- 
tions, as  in  the  instance  of  pomegranate-root 
bark,  are  open  to  a  similar  objection  on  account 
of  the  quantity  necessary  to  be  exhibited. 
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THE  UNARMED,  OR  BEEF  TAPEWORM. 

(Tce)iia  mediocanellata.) 

If  I  were  to  speak  of  this  parasite  as  the  com- 
mon tapeworm  the  majority  of  people  would 
suppose  that  I  was  referring  to  the  species 
previously  described ;  and  yet  the  facts  of  the 
case  would  warrant  me  in  styling  this  worm  as 
the  most  common  of  all  taeniae  liable  to  invade 
the  human  body.  In  general  appearance,  it  is 
very  similar  to  the  armed  form,  at  least,  when 
viewed  by  the  naked  eye.  Commonly  it  is  a 
larger  and  broader  animal,  being  at  the  same 
time  rather  stouter.  fig.  8. 

It  varies  usually 
from  ten  to  fifteen 
feet  in  length,  but 
specimens  have  been 

Head  of  the  Beef  Tapeworm :  A,  viewed 
described  as  attain-      6,0111  above  ;  B,  seen  from  the  front. 

Drawn  from  a  fresh  specimen  by  the 

ing  double  that  ex-    aid  of  a  camera-  original, 
tent.    It  is  called  the  unarmed  tapeworm,  in 
consequence  of  the  absence  of  any  coronet  of 
hooks  on  the  head,  and  consequently,  also,  from 
there  being  no  prominent  rostellum  or  proboscis. 

D 
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The  place  of  this  last-named  structure,  however, 
is  supplied  by  a  small  rudimentary  disk,  which 
I  have  seen  protruded  on  pressure.  Usually  this 
disk  forms  a  more  or  less  conspicuous  cup- 
shaped  circular  depression,  which  has  been 
compared  to  and  described  as  a  fifth  sucker. 
That  it  is  not,  in  any  structural  sense,  com- 
parable to  the  true  suckers,  I  have  had  abun- 
dant opportunities  of  ascertaining ;  nevertheless 
I  do  not  doubt  that  it  is  to  a  slight  extent 
capable  of  being  used  by  the  parasite  as  a 
supernumerary  hold-fast.  The  anchorage  thus 
secured,  however,  is  by  no  means  equal  to  that 
obtained  by  the  armed  species,  a  circumstance 
which  explains  the  comparative  difficulty  we 
find  in  procuring  a  specimen  of  the  armed 
species  with  the  head  attached. 

The  experimental  researches  of  Leuckart  and 
Mosler  abroad,  and  of  Simonds  and  myself  in 
this  country,  have  satisfactorily  determined  the 
origin  of  this  parasite.  We  have  incontestably 
proved  that  the  human  body  becomes  infested 
in  consequence  of  our  eating  veal  and  beef.  It 
seems  strange  to  speak  of  measly  beef,  and  yet, 
probably,  more  diseased  beef  exists  in  this 
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country  than  similarly  affected  pork.  I  mean 
to  say  that  the  flesh  of  cattle  used  as  food  is 
more  commonly  infested  with  the  larvae  of 
tapeworms,  than  is  the  flesh  of  swine.  But 
the  larvae  in  the  one  case  are  essentially  dif- 
ferent from  the  larvae  in  the  other.  The  cysti- 
cerci,  as  they  are  more  properly  termed,  differ 
relatively  both  as  regards  size  and  structure. 
Those  in  beef  are  comparatively  small,  scarcely 


Fig.  9. 


so  large  as  a  pea,  and  are 
readily  overlooked  by  the 
flesher.  Those  in  pork  are 
sometimes  as  much  as  nine- 
tenths  of  an  inch  in  length, 
and  always  sufficiently  con- 
spicuous to  the  naked  eye. 
The  beef  measle,  like  its 
adult  representative,  has  a 
rather  large  and  unarmed  Magnified  view  of  one  of 
head,  whilst  the  pork  measle 
has  a  smaller  head,  sur- 
mounted by  a  double  crown 
of  hooks.  There  is  no  need  therefore  to  con- 
found the  two  species  either  in  their  larva  or 
adult  conditions. 


the  beef  '  measles '  reared 
by  experiment  in  a  calf  ; 
showing  the  head,  neck, 
caudal  vesicle  (or  body) 
and  enveloping  cyst. 
Original. 
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It  may  interest  the  reader  to  explain  briefly 
the  nature  and  circumstances  attending  one  of 


Fig.  10. 


Representation  of  the  hinder  part  of  the  body  of  the  left  side  of  the 
calf  after  removal  of  the  skin :  abode  the  muscles  (tensor  vaginae, 
gluteus  externus,  rectus  femoris,  vastus  externus,  and  biceps  rotator 
tibialis)  still  covered  with  fascia,  and  surrounding  the  large  muscle 
(vastus  externus  of  Bourgelat)  here  exposed.  The  surface  of  this 
muscle  displayed  upwards  of  130  separate  '  measles,'  part  of  which 
are  here  shown  in  situ.  Original. 

our  experiments.  In  the  case  of  the  calf,  I 
procured  a  quantity  of  the  ripe  or  sexually 
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mature  segments  of  the  unarmed  tapeworm. 
These  were  immersed  in  warm  milk,  and  in- 
troduced by  the  mouth.  Sixteen  days  after 
the  worm  feeding,  some  symptoms  of  infection 
showed  themselves,  but  in  a  few  days  more  they 
entirely  subsided.  A  second  administration  of 
the  worm-segments  was  therefore  decided  on. 
Again,  fifteen  days  after  the  second  feeding, 
fresh  symptoms  of  irritability  supervened ;  and 
for  a  few  days  the  distress  of  the  animal  seemed 
to  forebode  the  likelihood  of  a  fatal  result. 
However,  after  a  while  its  condition  improved ; 
the  general  expression  of  the  face  indicated 
returning  health ;  the  breathing  and  pulse  im- 
proved ;  the  tremors  subsided,  and  the  appetite 
returned.  Convalescence  being  perfectly  re- 
established, the  animal  quickly  gained  flesh, 
and  in  two  months'  time  it  might  have  been 
sold  to  a  butcher  as  a  perfectly  healthy  and 
well  nourished  animal.  In  truth  it  was  healthy. 
Only,  as  we  shall  presently  see,  its  body 
was  full  of  parasites  resulting  from  the  worm 
feeding.  About  three  months  after  the  date  of 
the  first  administration  the  calf  was  slaughtered. 
The  flesh  was  carefully  examined,  and  according 
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to  my  estimate  it  contained  no  less  than  eight 
thousand  measles.  These  measles  were  un- 
doubtedly the  young  of  the  unarmed  tapeworm, 
presenting  as  they  did  all  the  essential  charac- 
teristics which  I  have  already  described.  The 
experiment  was  a  perfect  success.  It  proved 
the  source  whence  the  human  body  derives  the 
unarmed  tapeworm;  and  also  whence  cattle 
derive  the  eggs  necessary  for  the  development 
of  the  measles.  As  it  is  by  such  means  that 
our  science  is  advanced  and  the  welfare  of  the 
human  race  is  provided  for,  no  person  can 
fairly  object  to  'the  legitimate  employment  of 
these  experiments. 

Although,  up  to  the  present  time,  no  one 
has  recorded  the  occurrence  of  the  beef-measle 
in  the  human  body,  yet  it  is  by  no  means  im- 
probable that  it  will  sooner  or  later  be  recog- 
nised as  an  occasional  visitant.  Very  probably 
it  has  frequently  been  seen,  but  has  hitherto 
escaped  recognition;  and  no  wonder  either, 
seeing  that  it  has  not  even  been  recognised  in 
butcher's  meat  in  this  country  save  by  myself 
in  the  first  instance,  and  by  Mr.  Simonds  sub- 
sequently. The  symptoms  to  which  its  presence 
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would  give  rise  in  the  human  body,  will  doubt- 
less be  found  to  correspond  with  those  produced 
by  the  pork-measle.  These  I  have  already  de- 
scribed. In  like  manner,  the  presence  of  the  un- 
armed tapeworm  in  the  intestinal  canal  gives 
rise  to  morbid  phenomena  which,  so  far  as  our 
present  means  of  diagnosis  allow  us  to  judge,  are 
in  no  way  distinguishable  from  those  occasioned 
by  the  armed  species.  It  is  not  improbable 
that  the  symptoms  produced  by  the  armed  tape- 
worm are  more  persistent  than  those  of  the 
species  under  consideration;  nevertheless,  it 
should  be  borne  in  mind  that  the  greater  bulk 
of  the  unarmed  form  may  be  the  cause  of  more 
severe  irritation.  It  does  not  seem  likely  that 
the  anchorage-hooks  of  the  former  species  are 
materially  concerned  in  the  production  of  un- 
pleasant symptoms,  though  they  undoubtedly 
render  the  total  expulsion  of  the  parasite  a 
.natter  of  comparative  difficulty. 

The  treatment  for  this  species  is  the  same  as 
that  employed  in  the  case  of  the  armed  form ; 
nevertheless,  it  is  highly  important  to  ascertain 
previously  which  parasite  you  have  to  battle 
against.    If  the  practitioner  is  satisfied  that  he 


40 


TAPEWORMS. 


has  to  deal  with  the  unarmed  form,  he  may 
express  himself  much  more  hopefully  as  re- 
gards the  final  result  of  his  efforts  to  effect  a 
cure.  If  the  armed  form  be  present  he  is  ex- 
ceedingly unlikely  to  procure  the  head  of  the 
worm,  but  in  the  present  case  success  is  just 
about  as  likely  as  not  to  attend  his  treatment, 
provided,  of  course,  he  employs  the  best  re- 
medies. Out  of  upwards  of  one  hundred  fresh 
or  recently  passed  tapeworms  which  I  have 
examined,  only  one  of  them  displayed  a  perfect 
armed  head,  whilst  ten  presented  the  unarmed 
head,  characteristic  of  the  species  just  described. 
If,  in  any  particular  case,  the  head  of  the  worm 
has  not  been  discovered  by  the  patient's  at- 
tendant, the  practitioner  would  never  conclude 
on  such  evidence  that  the  head  had  not  been 
removed.  It  requires,  indeed,  no  inconsiderable 
amount  of  knowledge  and  experience  to  settle 
this  point  accurately.  However,  the  patient's 
mind  is  always  greatly  relieved  when  you  can 
say  positively  that  the  head,  neck,  and  body 
of  the  worm  have  passed  either  separately  or  in 
their  entirety. 
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THE  PIT-HEADED  OR  BROAD  TAPEWORM. 

(JBothriocephalus  latus.) 

This  species,  though  seldom  seen  in  England, 
is  sometimes  brought  hither  by 
persons  who  have  been  residing 
for  a  time  in  foreign  countries. 
Curiously  enough,  however,  it 
is  indigenous  in  Ireland ;  though, 
as  compared  with  the  two  for- 
mer species,  it  is  by  no  means 
common.  It  has  been  called 
the  Irish  tapeworm,  but  is  much 
better  known  as  the  Swiss  or 
Eussian  tapeworm.  It  is  es- 
pecially prevalent  in  Eussia  and 
Switzerland,  being  likewise  a 
native  of  other  parts  of  Europe, 
and  especially  of  Sweden  and 
Grermany.  It  is  endemic  in  the 
countries  bordering  the  shores 
of  the  Gulf  of  Bothnia. 

The  broad  tapeworm  is  readily  distinguish- 
able from  the  other  species.  Its  remarkable 
breadth,  associated  with  extremely  numerous 


Lateral  view  of  the 
head  of  Bothrio- 
cephalus  latus, 
showing  the  poin- 
ted crown  (a)  and 
the  fossa  or  de- 
pression (6  6)  on 
one  side. 
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and  closely  packed  joints,  having  a  very  small 
vertical  diameter,  is  alone  sufficiently  distinc- 
tive. A  full  grown  specimen  attains  the 
length  of  twenty-five  feet,  and  may  carry  no 
less  than  four  thousand  segments.  It  has 
generally  a  more  or  less  strongly  marked 
brownish-yellow  tint,  due  to  the  presence  of 
coloured  eggs  in  the  interior  of  the  segments. 
The  reproductive  apertures,  instead  of  being 
placed  at  the  margin  of  the  joints,  are  situated 
in  the  centres  of  the  successive  segments  on 
the  ventral  aspect  of  the  body.  Unlike  the  or- 
dinary tapeworms,  the  joints  of  this  animal  do 
not  naturally  separate  themselves  so  as  to  be- 
come independent  organisms.  This  circum- 
stance is  highly  favourable  to  the  patient,  who 
is  thus  spared  the  continual  annoyance  usually 
arising  from  the  daily  passage  of  worm-joints. 
On  the  other  hand,  the  presence  of  so  formidable 
a  parasite  is  seldom  unproductive  of  disagree- 
able effects.  The  head  of  the  worm  is  perhaps 
even  more  distinctive,  specifically,  than  any 
other  part.  It  is  somewhat  flattened  from 
before  backwards,  having  two  long,  slit-like 
iepressions  at  the  sides,  which  by  means  of 
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muscular  action,  afford  a  tolerably  efficient 
anchorage. 

The  source  and  development  of  this  parasite 
are  points  of  considerable  interest.    The  eggs 
are  of  comparatively  large  size,  and  after  ex- 
pulsion and  immersion  in  water  give  passage 
to  beautifully  ciliated  embryos,  which  latter, 
again,  give  birth,  as  it  were,  to  FlG 
larvae  furnished  with  a  boring 
apparatus.    This  consists  of  six 
hooks  fashioned  after  the  manner 
of  those  existing  in  the  mature 
eggs  of  other  tapeworms.  In 
what  animals  the  larvae  subse- 
quently develop  themselves  is  not 
ascertained  with  certainty,  but 
it  seems  probable  that  persons 
become  infested  themselves  by 
eating  certain  kinds  of  imper- 
fectly cooked  fresh-water  fish. 
Leuckart  has  suggested  that  the 
intermediary  bearers  are  pro- 
bably  certain   species  of  the 
salmon  and  trout  family.  Dr.  Knoch,  of  Peters- 
burg, seems  to  think  that  there  is  no  need  of 


Section  of  the  body 

(B)  and  the  eggs 

(C)  of  the  Broad 
tapeworm.  The 
reproductive 
pores  (6  b)  are  also 
shown. 
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the  intermediate  host.  He  believed  that  he 
had  succeeded  in  rearing  young  broad  tape- 
worms in  the  intestines  of  dogs.  In  this  he  was 
mistaken.  In  Kussia  this  species  is  not  very 
uncommon  in  the  dog,  especially  in  the  more 
southern  districts. 

The  symptoms  occasioned  by  this  parasite  do 
not  differ  much  from  those  produced  by  the 
foregoing  species.  According  to  Odier,  as 
quoted  by  Davaine,  there  is  not  unfrequently 
a  tumid  condition  of  the  abdomen,  with  sick- 
ness, giddiness,  and  various  hysterical  pheno- 
mena occurring  at  night.  Pain  in  the  region 
of  the  heart,  palpitations,  and  faintness,  are 
also  mentioned.  The  treatment  is  similar  to 
that  employed  in  other  tapeworms. 


THE  GREENLAND  TAPEWORM. 

(Bothriocephalus  cordatus.) 

This  species,  though  comparatively  new  to 
science  under  the  title  above  given,  may  never- 
theless turn  out  to  be  identical  with  a  worm 
long  ago  described  by  Pallas  and  Linneus.  At 
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present  it  is  only  known  for  certain  to  infest 
the  residents  of  North  Greenland,  but  it  is  by 
no  means  improbable  that  its  area  of  distribu- 
tion may  be  found  to  embrace  the  regions  of 
the  north  generally.    It  is,  as  it  were,  a  sort 
of  miniature  representative  of  the  species  last 
described.    It  attains  the  length  of  about  one 
foot,  and  has  a  small  heart-shaped  head,  whose 
apex  is  directed  forwards.     The  neck  is  so 
obscure  that  it  may  be  said  to  be  altogether 
wanting ;  the  segmentation  of  the  body  being 
well  marked  immediately  below  the  head. 
Though  so  small  a  species,  Leuckart,  who  first 
described  it,  counted  between  six  and  seven 
hundred  joints.    As  in  the  broad  tapeworm, 
the  reproductive  orifices  are  serially  disposed 
along  the  centre  of  the  ventral  line,  but  a  close 
inspection  of  the  organs  themselves  shows  that 
the  foldings  of  the  egg-bearing  organ  are  com- 
paratively more  numerous.  This  worm  is  there- 
fore very  readily  distinguishable  from  all  other 
known  tapeworms.    It  does  not  appear  to  be  a 
very  frequent  resident  in  the  human  body, 
though  it  is  by  no  means  uncommon  in  the 
dog.    Possibly,  this  species  may  yet  be  found 
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in  the  inhabitants  of  some  of  our  northern  and 
western  islands.  From  the  smallness  of  its  size, 
it  does  not  appear  to  occasion  much  incon- 
venience to  its  bearers,  whether  human  or 
canine ;  nevertheless,  in  the  dog  it  exists  some- 
times in  very  considerable  numbers.  My 
private  collection  contains  some  preparations 
of  this  parasite,  which  I  owe  to  the  kindness  of 
Professor  Leuckart. 


THE  ELLIPTIC  TAPEWOEM. 

(Tcema  elliptica.) 

This  parasite  is  readily  recognised,  not  merely 
by  its  delicate  form  and  small  size  generally, 
but  also  by  the  circumstance  of  its  supporting 
two  sets  of  reproductive  organs  in  each  mature 
joint;  these  structures  communicating  with 
separate  outlets  which  are  situated  at  the  centre 
of  the  lateral  margin  of  the  segment,  one  on 
either  side.  This  parasite  ordinarily  infests 
the  cat,  but  there  is  reason  to  believe  that 
it  is  identical  with  the  Tcenia  canina  or 
T.  cucumerina  so  common  in  the  dog.  At 
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all  events,  from  the  evidence  put  forth  by 
Eschricht,  seconded  as  it  is  by  Leuckart, 
there  is  every  reason  for  believing  that  one  or 
either  of  these  closely  allied  forms  (be  they 
identical  or  not)  is  liable  to  infest  the  human 
body.  It  was  originally  stated  by  Eschricht 
that  he  had  received  a  Tcenia  canina  which 
had  been  passed  by  a  negro  slave  at  St.  Thomas, 
Antilles.  Probably  the  species  is  very  rare  in 
the  human  body,  and  possibly  may  only  occur 
in  the  negro  race.  So  delicate  a  worm,  unless 
present  in  very  considerable  numbers,  would 
not  be  likely  to  occasion  any  bad  symptoms ; 
heDce  also,  its  presence  would  often  either  be. 
overlooked  or  disregarded. 


THE  MARGINED  TAPEWORM. 

{Tcenia  marginata.) 

This  species  is  very  common  in  the  dog,  and 
is  only  known  in  the  human  body  in  its  larval 
condition.  As  I  have  remarked  in  my  larger 
work,  the  principal  evidence  which  we  have  as 
to  the  occurrence  of  its  larvae  (cysticercus  tenui- 
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collis)  in  man,  rests  upon  two  cases  recorded  in 
Schleissner's  Nosography  of  Iceland.  One  of 
these  cases,  however,  has  been  proved  by  Kiichen- 
meister,  and  also  by  Eschricht's  distinguished 
follower,  Dr.  Krabbe,  to  be  that  of  an  echino- 
coccus;  so  that,  after  all,  there  only  remains 
the  solitary  case,  observed  by  Schleissner  him- 
self, in  which  this  parasite  can,  with  any  degree 
of  certainty,  be  regarded  as  a  true  cysticercus 
tenuicollis.  To  this  may  probably  be  added  a 
specimen  contained  in  the  anatomical  collection 
at  King's  College.  If  I  remember  rightly  it 
was  found  connected  with  an  ovarian  cyst.  It 
is  apparently  well  authenticated.  There  ought 
to  be  little  difficulty  in  recognising  this  parasite 
in  its  larval  condition;  nevertheless  many 
errors  have  been  made.  Fortunately,  its  pre- 
sence is  not  likely  to  lead  to  any  untoward 
results,  but  the  possibility  of  its  doing  so  should 
not  be  overlooked.  As  we  have  seen,  it  may 
be  mistaken  for  an  ordinary  hydatid ;  indeed, 
it  is  not  at  all  improbable  that  many  of  the 
calcified  cysts  hitherto  regarded  as  referable  to 
hydatids  may,  after  all,  have  resulted  from  the 
presence  of  the  larva  of  the  margined  tape- 
worm. 
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THE  TRIPLE-CROWNED  TAPEWORM. 

{Tarda  acanthotrias.) 

The  existence  of  this  species  is  founded  upon 
the  circumstance  of  a  cestoid  larva,  with  three 
rows  of  hooks,  having  been  detected  in  the 
human  body.  Dr.  Weinland,  of  Frankfort, 
when  visiting  America  in  1858,  examined  a 
specimen  of  supposed  cysticercus  cellulosce  pre- 
served in  the  collection  of  the  Boston  Society 
for  Medical  Improvement.  This  parasite  was 
taken  £  from  a  woman  about  fifty  years  of  age, 
who  died  of  phthisis,  [being  afterwards]  a  dis- 
secting-room subject  at  Eichmond,  Virginia. 
About  a  dozen  or  fifteen  of  the  cysts  were  found 
in  the  cellular  membrane  of  the  muscles,  and 
in  the  integuments,  besides  one  which  hung 
free  from  the  inner  surface  of  the  dura  mater, 
near  the  crista  galli.  In  the  same  subject 
there  were  also  numerous  specimens  of  Trichina 
spiralis.'  This  specimen  was  presented  by  Dr. 
Jeffries  Wyman,  and  an  account  of  the  case 
was  first  published  in  1857.  It  remained, 
however,  for  Dr.  Weinland  to  make  the  curious 
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discovery,  that  the  parasite  in  question  was  prob- 
ably referable  to  a  new  and  distinct  species  of 
tapeworm.  If,  however,  subsequent  discoveries 
should  show  that  it  constituted  only  a  variety 
of  the  Tcenia  solium,  the  mere  existence  of 
such  an  abnormal  condition  of  the  so-called 
common  tapeworm  is  in  itself  a  very  interesting 
circumstance.  Probably,  however,  for  reasons 
which  I  need  not  here  discuss,  Dr.  Weinland's 
conjectures  will  turn  out  to  be  correct. 


THE  SPOTTED  TAPEWORM. 

( Tenia  flavojpuncta.) 

The  discovery  of  this  interesting  little  tape- 
worm is  also  due  to  the  investigations  of  Dr. 
Weinland.  In  Dr.  J.  B.  S.  Jackson's  catalogue 
of  the  collection  of  the  Boston  Medical  Im- 
provement Society,  an  account  of  the  contents 
of  a  phial  is  recorded  as  follows  :— £  Specimen 
of  Bothriocephalus,  three  feet  in  length,  and 
from  half  a  line  to  one  line  and  a  quarter  in 
width;  from  an  infant.    The  joints  are  very 
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regular,  except  at  one  extremity,  where  they 
approach  the  triangular  form,  are  very  delicate, 
and  but  slightly  connected,  as  shown  in  a 
drawing  by  Dr.  Wyman.'  It  is  further  stated 
that  the  infant  was  nineteen  months  old,  and 
that  the  worm  was  discharged  without  medicine, 
its  presence  having  never  been  suspected.  It 
was  presented  by  Dr.  Ezra  Palmer,  in  the  year 
1842.  On  examining  the  above-described 
fragments,  Dr.  Weinland  found,  instead  of  a 
solitary  specimen,  at  least  six  different  tape- 
worms ;  all  of  them  being  referable  to  a  totally 
distinct  and  hitherto  nndescribed  species.  Un- 
fortunately, none  of  the  heads  were  present  in 
the  phial ;  nevertheless,  it  was  ascertained  that 
the  worms  varied  from  eight  to  twelve  inches 
in  length,  the  joints  or  segments  being  very 
broad  laterally,  and  at  the  same  time  corre- 
spondingly narrow  from  above  downwards.  It 
has  been  named  cthe  spotted  tapeworm,'  in 
consequence  of  the  presence  of  yellow  spots 
lying  near  the  middle  line  in  each  successive 
joint.  They  represent  the  male  reproductive 
organs.  The  genital  orifices  are  serially  dis- 
posed all  along  one  side  of  the  worm  at  the 
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margin.  The  eggs,  for  the  most  part,  resemble 
those  of  ordinary  tapeworms.  Except  they 
should  exist  in  very  large  numbers,  it  is  not 
likely  that  their  presence  would  give  rise  to 
very  serious  symptoms. 


THE  EIDGED  TAPEWORM. 

(Tcenia  lophosoma.) 

In  the  museum  of  the  Middlesex  Hospital 
there  is  a  tapeworm  which  when  complete' 
must  have  measured  about  eight  feet  in  length. 
It  is  characterised  by  the  presence  of  a  ridge 
extending  throughout  the  entire  length  of  the 
body,  imparting  to  most  of  the  segments  a 
pentagonal  figure  when  viewed  from  the  front. 
The  individual  segments  are  much  smaller 
than  those  of  the  full  grown  pork  tapeworms, 
and  they  are  further  characterised,  collectively, 
by  the  presence  of  uniserially  disposed  repro- 
ductive papillae,  extending  along  the  left  margin 
throughout  the  entire  chain.  The  papilla?  are 
very  prominent,  being  placed  at  the  centre 
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of  each  joint.  The  ordinary  segments  give  an 
average  breadth  of  one-fifth  of  an  inch,  those 
at  the  caudal  end  stretching  to  as  much  as 
three-quarters  of  an  inch  in  length.  Their 
greatest  thickness  does  not  exceed  the  one- 
thirteenth  of  an  inch.  The  eggs  resemble  those 
of  other  tapeworms,  and  offer  a  diameter  of 
about  ■o~i-7r  of  an  inch.  The  size  of  the  seg- 
ments  and  the  uniform  disposition  of  the  re- 
productive papillae  show  that  this  parasite  is 
distinct  not  only  from  Taenia  solium,  but  also 
from  T.  mediocanellata,  whilst  the  large  size 
of  the  worm,  as  contrasted  with  the  foregoing- 
species,  shows  that  it  cannot  be  referred  to  Wein- 
land's  Tcenia  flavopuncta.  At  all  events  it  is  a 
totally  distinct  form,  and  if  a  variety  only,  is  re- 
markably divergent  from  the  ordinary  species. 
I  have  provisionally  named  it  Tcenia  lopho- 
soma,  to  indicate  the  presence  of  the  crest  or 
ridge  extending  the  whole  length  of  the  body. 
Kiichenmeister's  ridged  variety  of  Tcenia  solium 
or  T.  mediocanellata,  from  the  Cape  of  (rood 
Hope,  showed  an  alternation  of  the  papillae 
which  does  not  exist  in  this  specimen.  It  is 
therefore  a  new  and  quite  distinct  species. 
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Possibly  it  may  be  derived  from  mutton,  in 
which  meat  I  have  recently  discovered  '  armed ' 
measles  apparently  quite  distinct  from  the 
cysticercus  found  in  pork. 


THE  EGYPTIAN  OR  DWARF  TAPEWORM. 

(Tarnia  nana.) 

So  far  as  I  am  aware,  there  is  but  one  solitary 
instance  on  record  of  the  occurrence  of  this 
minute  tapeworm  in  the  human  body ;  and  up 
to  the  present  time  we  have  no  evidence  of  its 
having  existed  in  any  other  host.  It  was  dis- 
covered by  Dr.  Bilharz  of  Cairo  at  the  post- 
mortem examination  of  a  boy  who  died  from 
inflammation  of  the  cerebral  membranes.  Pro-, 
digious  numbers  existed.  The  largest  specimens 
measured  only  one  inch  in  length.  As  in  the 
two  foregoing  species  the  reproductive  outlets 
are  uniserially  placed  along  the  margin  of  the 
body.  The  joints  are  about  one  hundred  and 
fifty  in  number,  the  last  twenty  or  thirty  carry- 
ing ripe  eggs,  being  at  the  same  time  about 


THE  DWARF  TAPEWORM. 


55 


four  times  as  long  as  they  are  broad.  To  the 
naked  eye  these  worms  resemble  short  threads, 
and  consequently  might  very  readily  be  over- 
looked. The  head  is  broad  and  furnished  with 
a  formidable  rostellum  armed  with  a  crown  of 
hooks.  These  hooks  have  large  anterior  root- 
processes,  which,  extending  unusually  forward, 
impart  to  the  individual  hooks  a  bifid  character. 
The  structure,  however,  is  essentially  the  same 
as  obtains  in  other  tapeworms.  The  cysticercal 
source  of  this  cestode  is  at  present  unknown. 
Though  interesting  physiologically,  it  is  not 
likely  that  this,  parasite  will  ever  become  a 
formidable  enemy  to  the  welfare  of  the  human 
species. 


THE  HYDATID-FORMING-  TAPEWORM. 

( Tcsnia  echinococcus.) 

Tins  remarkably  minute  parasite,  though  not 
resident  in  man  in  its  adult  condition,  is  never- 
theless, in  one  of  its  larval  stages,  of  frequent 
occurrence  in  the  human  body.  Whilst  the 
full  grown  creature  seldom  attains  the  fourth 
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of  an  inch  in  length,  the  larvae,  on  the  other 
hand,  acquire  a  prodigious  size.  The  latter 
Ere-ia.  are  familiarly  known  to 

the  profession  under  the 
name  of  hydatids.  The 
tapeworm  itself  resides  in 
the  intestines  of  the  dog 
and  wolf;  and  it  is  from 
this  source  that  we  become 

A  small  ^S^aceplialo.  mfested'         MuCn  ^pace 

^^tS^SSFS  might  be  devoted  to  an 

tached  to  the  inner  wall.  n        .  •  n 

explanation  01  the  various 
possible  ways  in  which  the  little  tapeworm  eggs 
and  their  embryos  gain  access  to  the  human 
body ;  but,  for  all  practical  purposes,  it  is  suffi- 
cient to  remark,  that  they  commonly  enter  the 
mouth  along  with  food  and  drink,  more  particu- 
larly with  the  latter.  They  may  also  be  trans- 
ported as  dust,  by  wind  and  other  agencies,  and 
thus  be  carried  directly  into  the  mouth  ;  or  they 
may  be  brushed  against  the  lips,  adhering  there 
for  a  time  before  being  swallowed.  Eesidence 
in  densely  populated  districts,  where  dogs  at 
the  same  time  abound,  is  eminently  favourable 
to  the  introduction  of  these  creatures  into  the 
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human  body.  Thus,  though  not  unfrequently 
attacking  the  wealthy,  they  are  very  much 


Fig.  14. 


Echinococci,  or  larvae  of  the  hydatid-forming  tapeworm,  in  course  of 
development ;  A,  B,  sections  of  the  inner  wall  of  the  hydatid,  show- 
ing the  brood-capsules  and  their  contents  ;  C,  D,E,  the  loose  echino- 
coccus-heads  separated  from  their  capsules,  and  showing  their  hooks 
and  suckers.   From  Wilson. 

more  common  among  the  poor.  The  preva- 
lence of  hydatids  in  some  countries  is  notorious, 
but  it  is  in  Iceland  that  this  so-called  echino- 
coccus  disease  attains  its  maximum  degree  of 
development.  There,  the  conditions  to  which 
I  have  alluded,  are  eminently  favourable  for 
the  development  and  propagation  of  the  dis- 
order. On  the  authority  of  Krabbe,  it  has  been 
stated  by  Leuckart,  that  'for  every  100  in- 
habitants of  Iceland  there  are  1100  head  of 
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horned  cattle,  and  every  peasant  has,  on  an 
average,  six  dogs.  In  Denmark  there  are  180 
cattle  to  every  100  of  the  people.  There  are 
several  of  the  Iceland  doctors  who  not  un- 
frequently  have  upwards  of  100  patients 
(afflicted  with  this  disease)  under  treatment  at 
the  same  time,  the  total  number  of  such  cases 
in  the  island  being  estimated  at  10,000.  By 
far  the  greater  number  of  these  patients,  how- 
ever, are  in  the  hands  of  quacks,  whose  influence 
is  the  greater,  because  there  are  in  all  Iceland 
but  six  legally  authorised  medical  practitioners, 
each  of  whom  presides  over  a  district  of  about 
1500  square  (English)  miles,  embracing  a 
population  of  about  10,000  individuals.  The 
treatment  of  the  quacks  is  exactly  suited  to 
keep  up  the  epidemic,  for,  amongst  their 
remedies,  the  urine  and  excrement  of  dogs  play 
a  conspicuous  part.'  Probably,  the  poor  afflicted 
creatures  think  themselves  the  objects  of  a 
special  divine  chastisement;  yet  by  the  ob- 
servance of  cleanly  habits,  and  by  ridding 
themselves  of  the.  quacks  who  thrive  on  their 
credulity,  the  rapid  diminution  of  the  disease 
would  show  that  the  remedy  is  in  their  own 
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hands,  and,  further,  that  6  Providence  helps 
those  who  help  themselves.' 

In  England,  as  I  have  said,  the  hydatid 
disease  is  by  no  means  uncommon.  To  afford 
some  criterion  of  its  frequency,  I  may  mention, 
that  out  of  377  cases  of  human  helminthiasis 
(as  represented  by  632  preparations  contained 
in  ten  pathological  museums  which  I  have 
visited)  no  less  than  199  cases  were  referable  to 
hydatids.  In  my  ( Notes  on  Entozoa,'  published 
in  the  Lancet  for  May  13,  1865,  I  have 
tabulated  them  somewhat  as  follows  : — 


Museums 


Guy's  . 
College  of  Surgeons 
King's  College  . 
St.  George's 
St.  Bartholomew's 
University  College 
Middlesex 
St.  Mary's 
Charing  Cross  . 
Brighton  . 

Totals  . 


No.  of  Cases  of  En- 
tozoa represented 

Cases  of 
H3  datids  only 

No.  of  Prepara- 
tions of  Entozoa 

113 

70 

169 

51 

27 

166 

45 

16 

60 

42 

22 

45 

32 

25 

44 

27 

15 

42 

24 

11 

54 

17 

5 

22 

17 

4 

18 

9 

4 

12 

377 


199 


632 
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It  thus  appears  that  considerably  more  than 
half  of  the  entire  number  of  cases  of  entozoa 
represented  by  the  pathological  specimens  in 
our  museums  are  attributable  to  hydatids.  For 
further  particulars  illustrating  the  value  or 
otherwise  of  these  tables  in  a  statistical  point 
of  view,  I  must  refer  to  the  paper  itself,  my 
present  object  being  merely  to  show  how  pre- 
valent hydatids  are  in  this  country. 

The  proof  as  to  the  relation  subsisting 
between  hydatids  and  the  so-called  Tcenia 
echinococcus  is  based  upon  experimental  re- 
search and  general  scientific  enquiry.  Those 
who  desire  evidence  on  this  point  must  consult 
the  best  and  most  recent  standard  treatises  on 
helminthology.  The  details  respecting  the 
mode  of  development  of  hydatids  are  extremely 
curious,  whether  we  refer  to  their  early  or  later 
stages  of  growth.  In  my  larger  treatise  I  have 
endeavoured  to  give  a  condensed  account  of  the 
phenomena  observable,  and  also  a  brief  de- 
scription of  the  principal  varieties  liable  to  be 
met  with.  For  obvious  reasons,  therefore,  I 
deem  it  unadvisable  to  repeat  or  explain  my 
views   on  this  department  of  the  subject; 
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especially,  also,  since  they  have  little  or  no 
practical  bearing  upon  the  diagnosis  and  treat- 
ment of  these  formations.    In  a  prophylactic 
point  of  view,  it  is  certainly  desirable  to  be 
acquainted  with  the  leading  results  of  modern 
research ;  but  into  the  details  of  the  processes 
thus  opened  up,  the  non-scientific  or,  even,  pro- 
fessional reader  can  hardly  be  expected  to  enter. 
Undoubtedly  we  are  now  in  a  position  to  check 
the  prevalence  of  hydatids,  and  the  same  may 
be  said  of  many  other  less  formidable  parasitic 
diseases.    The  end  in  question  may  be  accom- 
plished by  enforcing  a  more  general  cleanliness 
amongst  the  poor,  and  by  promoting  all  good 
sanitary  measures.    Despite  our  care,  however, 
many  parasites  will  gain  access  to  the  human 
frame,  under  circumstances  which  no  amount 
of  caution,  foresight,  or  cleanliness,  could  pre- 
vent. The  connection  between  uncleanly  habits 
and  parasitic  disease  is  by  no  means  invariable, 
nay  it  is  exceptional.    In  the  case  of  hydatids 
it  would  be  very  unfair  to  suppose  that  any 
patient  is  suffering  from  hydatids  because  he 
has  neglected  to  take  due  care  of  his  person ; 
nevertheless,  there  are  some  people  who  are 
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apt  to  think  thus,  and  who  are  even  prepared 
to  go  further  than  this,  and  to  assert  that  be- 
cause Herod  was  '  eaten  up  of  worms,'  it  must 
be  a  peculiar  disgrace  for  any  one  to  harbour 
entozoa.  Time  and  a  better  education  will  show 
the  fallacy  of  entertaining  such  ridiculous  pre- 
conceived opinions. 

To  make  a  correct  diagnosis  of  hydatids  is  a 
matter  of  essential  importance ;  for  it  is  truly 
surprising  how  often  their  presence  has  been 
overlooked  even  in  cases  where  these  organisms 
attained  an  enormous  development,  and  have 
ultimately  occasioned  death.  I  have  seen  in- 
stances in  the  dead-house  and  dissecting-room, 
where  hundreds  of  these  creatures  were  present, 
and  yet  not  the  slightest  suspicion  of  their 
existence  during  life  had  occurred  to  any  one. 
In  obscure  cases  of  abdominal  or  thoracic 
disease,  the  possibility  of  the  presence  of  hy- 
datids should  always  be  borne  in  mind  by  the 
physician.  Attention  to  the  history  of  anomal- 
ous symptoms  complained  of  by  a  patient,  will 
not  unfrequently  suggest  the  true  cause  of  his 
complaint,  although  there  may  be  no  external 
indication  whatever  of  these  formations.  Of 
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Fig.  15. 


course,  the  presence  of  a  fluctuating  tumour 
unaccompanied  by  any  inflammatory  symptoms 
would  at  once  lead  an  intelligent  surgeon  to 
suspect  hydatids;  and  this  suspicion  would 
almost  ripen  into  certainty  if  the  tumour  was 
stated  to  have  been  of  very  slow  growth.  The 
situation  of  the  swelling,  and  the  absence  of 
any  marked   functional   disturbance  of  the 
general  system,  would  afford  additional  infor- 
mation.   The  so-called  hydatid  *  fremitus '  of 
Piorri  is  of  little 
moment ;  since,  as  I 
have  elsewhere  re- 
marked, it c scarce- 
ly differs  from  the 
ordinary  impulse 
communicated  by 
fluid   within  any 
other     kind  of 
tumour.'    My  ex- 
perience  on  this 
point  is  confirmed  by  Dr.  Murchison,  who  not 
only  finds  the  peculiar  <  vibration '  occasionally 
wanting,  but,  when   present,  he  regards  it 
as  of  no  great  diagnostic  value.    Dr.  Mur- 


Hydatid  cyst  (a)  containing  a  secondary 
vesicle  or  daughter  hydatid  (6),  with 
granules  (c)  or  brood-capsules  in 
course  of  formation. 
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chison  altogether  denies  that  its  exceptional 
character  enables  the  manipulator  to  predict 
c  the  existence  of  secondary  cysts  in  the  interior ' 
of  the  tumour.*  Except  in  severe  cases,  where 
hydatid  growths  press  upon  important  viscera, 
these  parasites  are  mostly  overlooked ;  and  it 
is  often  only  when  one  or  more  such  vesicles 
are  discharged  from  the  lungs  or  bowels  that 
the  nature  of  the  case  becomes  apparent. 

I  have  already  remarked  on  the  diagnostic 
assistance  to  be  obtained  from  a  consideration 
of  the  seat  of  any  suspicious  growth.  Much 
more  might  be  written  on  this  head ;  but  for 
practical  purposes  it  becomes  sufficient  to  have 
a  general  notion  as  to  the  comparative  liability 
of  any  particular  organ  or  part  to  harbour 
hydatids.  It  is  well  known,  indeed,  that  the 
liver  is  the  viscus  most  commonly  affected,  but 
the  practitioner  should  not  be  content  with  this 
limited  knowledge.  From  data  collected  by 
Davaine  and  myself,  we  find  that  out  of  a  total 
of  508  examples  of  hydatid  disease,  216  were 

*  'Hydatid  Tumours  of  the  Liver;  their  Dangers,  Diag- 
nosis, and  Treatment.'  By  Charles  Murchison,  M.D. 
F.R.C.P.  '  Edinburgh  Medical  Journal '  for  December,  1865. 
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strictly  liver  cases.  It  should  be  mentioned, 
however,  that  the  actual  number  of  instances 
in  which  they  had  originated  from  this  organ 
was  in  all  probability  much  greater ;  for,  be- 
sides the  above,  we  must  take  into  account  86 
cases  where  they  occupied  various  regions  of 
the  abdominal  cavity.  According  to  the  records 
of  the  individual  reporters,  we  might  place 
certain  of  these,  more  or  less  accurately,  as 
severally  referable  to  the  peritoneum  and  in- 
testines, to  the  kidneys  and  bladder,  or  to  the 
pelvis.  At  all  events,  I  do  not  doubt  that 
nearly  one-third  of  the  number  originated  in 
the  liver ;  and  thus  I  arrive  at  the  conclusion, 
that  of  all  the  hydatid  cases  on  record,  about 
one  half  of  them  have  had  their  primary  seat  in 
the  liver.  It  should  also  be  borne  in  mind  that 
many  so-called  lung  cases  are  from  the  same 
seat.  In  the  total  above  given,  there  were 
forty-eight  examples  of  this  kind,  several  of 
which  undoubtedly  originated  in  the  liver.  Re- 
specting the  remaining  more  or  less  frequent 
situations  of  hydatid  formation,  I  will  only 
mention,  in  their  relative  order  of  frequency, 
the  brain  and  spinal  cord,  the  muscles  of  the 
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trunk  and  extremities,  the  bones,  the  neck, 
face,  orbit,  and  globe  of  the  eye,  the  mammae, 
and  the  internal  female  organs  of  generation. 
In  certain  rare  cases,  any  other  part  of  the  body 
is  liable  to  be  invaded. 

Having  made  good  our  diagnosis,  respecting 
which  additional  remarks  will  be  found  further 
on,  it  only  remains  for  us  to  consider  the  best 
methods  of  treatment.  Here  I  can  only  repeat 
with  additional  emphasis  what  I  have  stated 
in  my  general  treatise.  Where  interference  is 
necessary,  it  simply  resolves  itself  into  the 
question  as  to  the  time  for  evacuating  the  con- 
tents of  the  cyst  or  cysts.  To  determine  this 
point,  and  also  the  amount  of  risk  to  the 
patient's  life,  requires  considerable  care  on  the 
part  of  the  physician  and  surgeon.  These  are 
just  the  kind  of  cases  where  professional  re- 
sponsibility should  be  divided.  I  think  the 
general  practitioner  should  call  to  his  aid  at 
least  a  second  opinion  before  he  thrusts  a  trochar 
through  the  abdominal  parietes  of  his  confiding 
patient.  Even  under  the  most  favourable  cir- 
cumstances, the  operation  of  paracentesis  is  not 
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unattended  with  danger;  and  it  occasionally 
happens  that  a  patient  who  is  benefited  by  a 
first  operation,  succumbs  to  a  repetition  of  the 
ordeal.  Where  several  independent  cysts  exist, 
a  third  or  even  a  fourth  operation  may  be 
necessary. 

After  performing  the  operation  of  tapping, 
many  have  insisted  upon  the  necessity  of  in- 
jecting iodine  or  other  medicated  solutions. 
Undoubtedly,  many  patients  make  a  good  re- 
covery after  these  internal  applications ;  yet  I 
believe  they  do  so  rather  in  spite  of,  than  on 
account  of,  any  chemical  or  mechanical  action 
of  the  drug.  As  to  the  injection  of  a  saline 
solution,  that  in  effect  would  be  something  like 
restoring  the  parasite  to  its  normal  condition. 
In  like  manner  the  internal  exhibition  of  drugs 
is  worse  than  useless,  except  they  are  merely 
intended  to  support  an  already  weakened  con- 
stitution. Much  nonsense  has  been  written 
concerning  the  value  of  particular  remedies, 
and  even  the  employment  of  electricity  has 
been  needlessly  recommended.  The  experience 
of  Dr.  Todd  has  been  amply  confirmed  by 
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Murchison,  MacCfillivray,*  and  other  writers 
on  this  subject.  In  his  own  words,  I  may 
also  say  that  c  I  know  of  no  cure  for  hydatids 
but  the  evacuation  of  them.  There  is  a  popular 
notion  that  salt  will  kill  the  hydatid.  Iodide 
of  potassium  has  also  been  frequently  tried,  but 
I  have  never  seen  any  real  benefit  from  the  use 
of  these  remedies.'  Of  course,  it  is  here  under- 
stood, that  in  certain  exceptional  cases  nature 
herself  is  able  to  effect  a  cure,  and  also  that  it 
is  not  necessary  for  the  surgeon  to  bring  away, 
through  his  trochar,  the  actual  vesicles  them- 
selves. It  would  seem,  indeed,  that  in  cases 
where  only  a  part  of  the  fluid  contents  is  eva- 
cuated, a  cure  is  effected  by  the  assistance  thus 
rendered  to  nature's  curative  powers.  The 
injection  of  medicated  solutions  is  contraindi- 
cated  not  only  by  the  teachings  of  nature 
herself,  but  also  by  the  circumstance  that  the 
irritation  thus  set  up  is  likely  to  end  in  ex- 

*  See  an  able  paper  in  the  Australian  'Medical  Journal' 
for  August,  1865,  entitled :—' On  a  case  of  Hydatids  in  the 
Orbit;  with  an  abstract  of  (twenty)  cases  of  Hydatid  Disease 
treated  at  the  Bendigo  Hospital.'  By  P.  H.  MacGillivray, 
A.M.,  M.R.C.S. 
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tensive  inflammation  and  suppuration.  Should 
this  not  prove  fatal,  the  patient  has  further 
sufferings  to  endure  whilst  the  surgeon  is  sub- 
sequently treating  the  case  as  one  of  abscess. 
The  ordinary  operation,  however,  in  the  hands 
of  a  judicious  surgeon  who  is  careful  to  employ 
a  small  trochar,  is  attended  with  very  little 
danger,  whilst  the  prior  use  of  an  exploratory 
needle  for  diagnostic  purposes  seldom  occasions 
any  inconvenience. 

I  believe  it  is  to  Dr.  Murchison  that  we  are 
indebted  for  a  clear  exposition  of  the  value  of 
testing  the  evacuated  fluid  of  hydatid  cysts  as 
an  additional  means  of  diagnosis.  He  has 
remarked  (I.  c.  p.  13),  that  4  if  the  sac  be  not 
inflamed,  it  is  limpid,  has  a  specific  gravity  of 
1007  or  1009,  and  contains  no  albumen,  but 
throws  down  a  copious  precipitate  with  a  solu- 
tion of  nitrate  of  silver,  owing  to  its  strong 
impregnation  with  common  salt.  These  charac- 
ters apply  to  no  other  fluid  in  the  body,  whether 
healthy  or  morbid.'  This  being  the  case,  the 
employment  of  the  exploratory  needle  or  a  fine 
trochar  should  be  invariably  insisted  on  some 
time  before  the  operation  is  actuallyundertaken. 
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Even  the  inconvenience  arising  from  the  use  of 
the  grooved  needle  may  be  obviated  by  using 
Dr.  Eichardson's  apparatus  for  the  induction 
of  local  anaesthesia.  Except  in  sensitive  and 
delicately  nurtured  persons,  however,  one  would 
hardly  think  it  necessary  to  recommend  this 
generally  valuable  aid. 

As  I  have  before  hinted,  there  are  some  cases 
in  which  it  may  be  advisable  to  abstain  alto- 
gether from  any  operation.  Instances  when  an 
undoubted  hydatid  tumour  has  ceased  growing, 
or  has  even  diminished  in  size,  are  of  this  kind ; 
for  m  such  cases  it  is  clear  nature  is  effecting 
a  cure  by  herself  in  one  of  two  ways.  Either 
the  parasite  is  dead  and  the  fluid  contents  are 
being  absorbed,  the  hydatid  collapsing  and 
folding  upon  itself  so  as  ultimately  to  form  a 
small  hard  tumour ;  or,  as  is  more  usually  the 
case,  it  is  undergoing  the  slower  process  of 
pultaceous  or  calcareous  degeneration.  All 
cystic  entozoa  have  a  tendency  to  secrete  cal- 
careous matter,  the  quantity  thus  ultimately 
deposited  sometimes  weighing,  in  cases  of 
hydatids,  several  ounces.  Should  it  happen 
that  a  hydatid  tumour,  say,  in  the  region  of 


THE  HYDATID  TAPEWORM". 


71 


the  liver,  has  attained  a  large  size,  I  would  advise 
the  evacuation  of  its  contents,  although  it  may 
have  ceased  to  grow  for  a  lengthened  period. 
My  judgment  would  to  some  extent,  of  course, 
be  guided  by  the  character  of  the  tumour,  and 
the  age  of  the  patient.  In  illustration  of  the 
dangers  arising  from  a  tumour  in  this  region, 
I  may  refer  to  the  case  of  a  school-boy  who  was 
placed  under  the  care  of  the  late  Mr.  Crosse  of 
Norwich,  in  a  moribund  condition.  The  little 
patient  received  a  slight  blow  from  a  playfellow 
on  the  right  side.  An  unsuspected  hydatid  was 
ruptured,  and  death  was  the  result  not  long- 
afterwards.  I  made  a  drawing  of  the  parts 
concerned  in  this  case.  On  inspecting  it,  One 
is  almost  surprised  to  reflect  how  large  a  tumour 
of  this  kind  may  exist,  without  any  suspicion 
being  entertained  by  the  infested  person  of  its 
presence.  If  the  blow  in  this  case  had  been 
violent,  or  had  been  directed  by  a  hostile  hand, 
one  could  easily  understand  that  the  tumour 
would  give  way ;  but  I  understood  that  it  was 
both  slight  and  accidental.  By  parity  of  reason- 
ing, it  follows,  that  a  person  going  about  with 
such  formations  affecting  any  of  the  abdominal 
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viscera  is  in  constant  danger  from  rupture  of 
the  cyst. 

At  a  recent  meeting  of  the  Medico-Chirur- 
gical  Society  of  London,  Dr.  John  Harley 
brought  forward  a  remarkable  case  of  hydatids, 
where  no  less  than  nineteen  pints  of  fluid  were 
drawn  off  by  successive  tappings.  In  this  case 
the  distention  of  the  abdomen  was  very  ex- 
treme. The  operation  was  very  long,  and 
perhaps  needlessly,  delayed;  nevertheless  the 
patient  not  only  escaped  the  dangers  of  rupture 
from  accident,  but  also  (in  spite  of  the  tedious 
evacuation  of  the  contents  of  the  cyst,  the  em- 
ployment of  a  large  trochar,  and  the  suppura- 
tion which  followed  the  operation)  made  a  good 
recovery. 
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ON  BEEF,  POEK,  AND  MUTTON  IN  RELATION 
TO  TAPEWORMS. 

In  the  July  number  of  the  '  Natural  History  Eeview ' 
for  1865  there  appeared  an  able  article  on  the  sub- 
ject of  Entozoa,  and  in  it  there  occurs  the  following 
passage :  —  'Of  all  animals,  feral  or  domestic,  the 
common  pig  is  beyond  all  doubt  the  most  fertile 
source  of  human  entozoa;  at  least,  of  important 
parasites,  Trichina  spiralis  and  the  tapeworm  would, 
there  is  good  reason  to  believe,  cease  to  infest  us,  did 
not  this  favourite  quadruped  act  the  part  of  a  com- 
municating medium.' 

I  quote  this  passage  as  a  prefix  to  the  concluding 
remarks  I  am  about  to  offer,  partly  with  the  view  of 
showing  that  the  sense  of  it  affords  an  admirable 


74 


APPENDIX. 


exposition  of  the  notions  currently  received  by  the 
public,  and  more  particularly  with  the  intention  of 
showing  that  it  fails  to  convey  the  whole  truth, 
whilst,  in  some  respects  it  is  even  calculated  to 
mislead  those  who  are  not  accurately  informed  in 
helminthological  matters. 

As  regards  the  microscopic  flesh  worm  (Trichina 
spiralis)  it  is  only  fair  to  admit  that,  in  so  far  as  our 
present  experience  extends,  pork  has  been  the  almost 
exclusive  source  whence  we  have  obtained  this  para- 
site ;  nevertheless,  it  must  be  borne  in  mind  that  the 
flesh  of  most  of  the  mammalia  is  liable  to  harbour 
the  Trichina.  Possibly  the  pig  may  constitute  an 
original  '  creative  centre '  whence  the  parasite  has 
spread  to  other  regions ;  yet,  as  obtains  in  the  case 
of  the  origin  of  any  other  animal  or  vegetable  species, 
all  speculations  on  this  score  lead  to  no  certain  or 
definite  conclusion.  Unquestionably,  the  Trichina 
seems  to  us  to  be  more  '  at  home '  in  the  flesh  of  the 
pig  than  in  that  of  any  other  animal ;  yet,  for  all  we 
know  to  the  contrary,  its  original  habitat  may  have 
been  the  flesh  of  some  mammal  which  flourished 
,  in  times  long  antecedent  to  the  race  of  swine.  Dr. 
Krabbe,  of  Copenhagen,  informs  me  that  he  has  found 
it  normally  present  in  the  rat,  and  the  same  thing 
has  been  noticed  in  Germany.  If  insuperable  ob- 
stacles stand  in  the  way  of  explaining  the  origin,  or 
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so-called  4  ordained  becoming '  of  ordinary  specific 
forms  of  animal  and  vegetable  life,  it  requires  no 
great  amount  of  penetration  to  perceive  that  these 
obstacles  become  equally  formidable,  and  perhaps 
even  more  numerous,  when  we  come  to  deal  with 
the  antecedents  of  a  group  of  creatures  whose  very 
existence  within  our  frames  suggests  to  some  persons 
the  notion  that  they  have  invaded  us  by  accident,  or, 
at  least,  that  they  have  no  right  to  invade  us.  It  is 
1  incompatible  with  the  dignity  of  man,'  remarks  Von 
Siebold,  1  that  these  parasites  should  be  originally 
intended  to  take  up  a  temporary  abode  in  the  human 
bodv.'  However,  if  we  would  read  Nature's  teach- 
ings  rightly,  we  must  reject  these  preconceived  opin- 
ions ;  for,  in  the  case  before  us,  I  think  all  candid 
investigators  will  in  future  admit  that  the  human  body 
is  the  exclusive  home  and  legitimate  territory  of  at 
least  two  species  of  entozoa — one  of  these  forms  being 
procured,  as  is  generally  allowed,  by  our  eating 
pork,  the  other,  as  is  not  generally  known,  by  our 
eating  beef.  On  the  present  occasion  I  propose  to 
dwell  chiefly  on  the  practical  bearings  of  this  subject. 

When  once,  on  apparently  good  grounds,  a  belief 
has  become  deeply  rooted  in  our  minds,  we  all  know 
how  extremely  difficult  it  is  to  get  rid  of  it,  even 
though  the  grounds  of  our  persuasion  are  shown  to 
be  fallacious.    Here  is  a  case  in  point :  most  people, 
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and  even,  as  we  have  seen,  some  excellent  authori- 
ties, are  impressed  with  the  belief  that  pork,  and 
pork  alone,  is  the  source  of  those  peculiarly  unin- 
viting forms  of  human  entozoa — the  tapeworms. 
This  notion  is  entirely  at  variance  with  the  facts 
enunciated  by  recent  discovery.  As  a  counter-pro- 
position it  may  be  safely  averred  that  the  majority  of 
human  tapeworms  are  derived  from  eating  beef,  the 
remainder  being  chiefly  obtained  from  pork  and 
mutton. 

What  are  the  facts,  and  what  is  the  explanation  of 
the  facts  enabling  us  to  advance  this  general  state- 
ment of  the  case  with  confidence  ?  They  are  these  : 
Putting  aside  the  rarer  tapeworm-forms  just  de- 
scribed, we  have  still  two  species  left  to  consider. 
One  is  the  Tcenia  solium,  whose  head  is  armed  with 
a  coronet  of  hooks,  the  other  the  Tcenia  mediocan- 
ellata,  in  which  this  cephalic  armature  is  wanting. 
The  larval  origin  of  the  first  species  has  long  been 
known  to  experimental  helminthologists.  I  need 
scarcely  repeat  that  the  Tcenia  solium  is  derived  from 
the  pork  measle,  or  so-called  Cysticercus  celluloses. 
The  larval  origin  of  the  second  species  has  only  very 
recently  been  determined.  Up  to  the  present  time, 
so  far  as  I  am  aware,  only  four  persons  have  experi- 
mented on  animals  with  the  view  of  deciding  the 
question  as  to  the  source  of  the  Tcenia  mediocanellata. 
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On  the  continent,  Profs.  Leuckart  and  Mosler,  of 
Giessen,  have  succeeded  in  rearing  'measles'  in  the 
calf  by  the  administration  of  the  eggs  of  this  unarmed 
tapeworm ;  whilst,  at  home  (and  partly  by  the  aid 
of  funds  placed  at  my  disposal  by  the  Council  of  the 
British  Association),  Prof.  J.  B.  Simonds  and  my- 
self have  in  two  separate  instances  obtained  similar 
results.  We  have  seen  that  the  veal  and  beef 
'  measle,'  which,  for  convenience  sake,  I  call  the 
Cysticercus  bovis,  differs  as  much  from  the  pork 
1  measle'  {Cysticercus  celluloscv),  as  the  adult  and 
corresponding  Tcenia  mediocanellata  specifically  dif- 
fers from  the  Tcenia  solium.  In  the  one  case  the 
larva  is  unarmed,  while  in  the  other  it  is  furnished 
with  hooks.  Having  already  (in  these  pages  and  in 
No.  76,  vol.  xiv.  of  the  Proceedings  of  the  Royal 
Society,  pp.  214-220)  given  a  detailed  account  of 
the  results  of  our  experiments  upon  the  calf,  I  will 
here  only  further  call  attention  to  one  practical  point. 
It  is  this  :  the  meat  which  we  eat  may  contain  a  very 
large  number  of  larval  parasites,  and  yet  the  animal 
whence  the  flesh  was  obtained  shall  have  appeared 
perfectly  healthy  on  the  day  that  it  was  slaughtered. 
In  our  calf  I  calculated  that  there  were  between 
seven  and  eight  thousand  measles  in  the  flesh  ;  but, 
even  to  skilled  veterinary  eyes,  at  the  time  of 
slaughtering  this  animal  appeared  perfectly  sound 
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and  in  good  condition.    We  might  have  sold  this 
animal  to  a  butcher,  and  have  enjoyed  the  satisfaction 
of  knowing  that  we  had  done  our  best  to  ensure  the 
development  of  Taenia  mediocanellata  in  a  consider- 
able number  of  his  customers.    Those  muscles  usu- 
ally forming  the  choicest  parts  offered  by  the  salesman 
were  just  those  portions  which  were  most  abundantly 
infested.    Any  person  dining  moderately  off  an  im- 
perfectly cooked  '  fillet '  from  this  source  would  un- 
questionably have  found  himself  the  future  entertainer 
of  at  least  a  dozen  tapeworm  £  guests.' 

It  takes  about  one  year  for  the  4  measles'  to  lose 
their  power  of  doing  harm  to  the  consumer.  In  this 
time  a  natural  death  of  the  larva  results  from  cal- 
careous degeneration.  This  is  proved  by  our  ex- 
periments upon  a  young  cow,  the  particulars  of 
which  are  not  yet  published. 

Under  ordinary  circumstances  it  is  most  probable 
that  the  flesh  of  young  cattle  is  seldom  affected  with 
'  measles,'  simply  because  they  have  enjoyed  a  less 
number  of  chances  of  swallowing  the  eggs  of  tape- 
worms than  obtains  in  the  case  of  full-grown  animals. 
Hence  it  may  be  safely  concluded,  as  a  general  rule, 
that  veal  is  less  liable  to  harbour  1  measles '  than 
beef.    Again,  considering  the  possible  methods  of 
egg  dispersion,  it  may  also  be  safely  asserted  that  the 
nearer  cattle  are  reared  in  the  neighbourhood  ol 
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large  towns,  the  more  likely  will  they  be  (especially 
where  sewage  is  freely  distributed)  to  harbour  tape- 
worm larvae.  Thus,  also,  we  are  enabled  to  ex- 
plain how  it  is  that  certain  fortunate  persons  may 
even  persevere  in  eating  underdone  meat,  and  yet 
escape  infection.  It  all  resolves  itself  into  a  question 
of  chances — at  least,  as  regards  that  portion  of  the 
community  who  prefer  underdone  meat.  Those  who 
habitually  eat  their  meat  well  cooked  cannot  have 
been  predestined  to  suffer  from  the  tapeworm  malady ; 
rather  has  it,  I  presume,  been  willed  that  we  should 
exercise  our  senses  and  have  our  meat  well  cooked, 
ibr  thus  we  can  avoid  those  unpleasant  contingencies, 
whose  relations  I  have  sought  to  explain. 

If  the  reader  has  followed  me  thus  far,  and  if  he  is 
satisfied  that  helminthologists  have  clearly  established 
the  relations  subsisting  between  the  unarmed  tape- 
worm of  the  human  body  and  the  beef  measle — in 
other  words,  between  Taenia  mediocanellata  and 
Cyaticercus  bovis — then  he  will  be  ready  to  maintain, 
as  I  now  do,  that  it  is  not  correct  to  say  that  the 
tapeworm  'would  cease  to  infest  us,  did  not  that 
favourite  quadruped,  the  pig,  act  the  part  of  a  com- 
municating medium.' 

The  next  and  final  question  which  I  proceed  to 
determine  is  as  to  whether  the  Taenia  mediocanellata, 
or  unarmed  tapeworm,  be,  or  be  not,  the  more  pre- 
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valent  of  the  two  forms.    To  solve  this  problem 
as  regards  the  human  race  in  general  would  require 
a  mass  of  data  not  readily  procurable ;  but  as  far  as 
our  evidence  goes  (whether  we  deal  with  the  world  at 
large,  with  our  own  limited  portion  of  it,  or  with  yet 
more  limited  areas  within  the  British  territory  itself), 
I  think  it  will  be  found  to  point  pretty  nearly  all  one 
way.  Thus,  the  unarmed  human  tapeworm  is  known 
to  be  extremely,  if  not  exclusively,  prevalent  in 
Abyssinia,  in  Canreland,  and  probably  also  through- 
out the  western  coast  of  Africa.    In  Java,  Schmidt  - 
muller  observed  148  specimens  of  tapeworms,  not 
one  of  which  was  furnished  with  hooks;  but  it  would 
appear  that  most  of  these  were  imported  by  negroes 
from  Guinea  coast.    In  Eussian  Asia,  all  the  cases  re- 
ported by  Kaschin  as  occurring  amongst  the  Biirates, 
or  Baikal  Cossacks,  seem  to  be  referable  to  this 
species.    The  testimony  of  Wawruch  and  Bremser, 
as  well  as  that  of  others,  seems  to  show  that  the 
armed  form  seldom  or  never  occurs  in  Vienna.  In 
parts  of  Wiirtemburg  and  Bavaria,  according  to  the 
testimony  of  Weisshaar,  the  Tcenia  solium  is  seldom 
seen ;  but  in  Copenhagen  Dr.  Krabbe  found  that,  out 
of  thirteen  in  his  possession,  six  were  of  the  armed 
form,  the  remaining  seven  being  examples  of  Tcenia 
mediocanellata. 

In  our  own  country,  Dr.  Aitken  found  the  unarmed 
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species  the  more  abundant  of  the  two  amongst  the 
soldiers  stationed  at  Fort  Pitt.    Out  of  eleven  speci- 
mens placed  in  my  hands  by  Dr.  Greenhow,  of  the 
Middlesex  Hospital,  only  one  was  a  Tamia  solium  ; 
and  out  of  one  dozen  siDecimens  transmitted  by  Dr. 
Alexander  Fleming,  of  the  Queen's  Hospital,  Bir- 
mingham, four  only  were  not  referable  to  the  Tamia 
mediocanellata.     In  June  1865,  Dr.  M'Kendrick, 
Physician  to  the  Eastern  Dispensary,  Leman  Street, 
London,  wrote  me  as  follows  : — '  I  have  treated  at 
this  dispensary  during  the  past  seven  months  thirty- 
two  cases  of  tapeworm,  and  twenty-five  of  the  speci- 
mens have  been  of  the  species  mediocanellata.  Two 
of  these  cases  (since  published)  are  interesting  from 
the  fact  that  one  was  a  case  of  reflex  paraplegia,  and 
the  other  of  epileptiform  convulsions ;  the  exciting 
cause  in  both  being  the  presence  of  T  tenia.'  This 
independent  testimony  I  regard  as  extremely  valu- 
able, for  it  shows  that  even  in  a  locality  where  the 
poorer  classes  abound  the  Tamia  mediocanellata  is 
the  more  common  of  the  two  species.    Lastly,  out  of 
ninety-four  other  specimens  which  I  have  examined 
with  the  view  of  determining  the  relative  prevalence 
of  the- two  species,  not  less  than  three-fourths  were 
of  the  unarmed  kind.    Eather  more  than  one-half 
were  specimens  preserved  in  the  pathological  mu- 
seums of  the  metropolis,  a  large  proportion  having 
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no  history  attached ;  in  a  few  cases  their  fragmentary 
character  rendered  it  impossible  to  diagnose  the 
species  with  certainty.  Putting  aside  doubtful  forms, 
I  may  say  that  out  of  a  total  of  120  human  tape- 
worms submitted  to  my  examination,  not  less  than 
95  were  examples  of  the  Tcenia  mediocanellata. 

From  the  foregoing  data,  therefore,  it  becomes 
tolerably  certain  that,  generally  speaking,  the  hook- 
less  tapeworm  derived  from  eating  beef  is  much  more 
common  than  the  hooked  tapeworm  obtained  from 
pork  ;  and,  in  so  far  as  the  propagation  of  the  human 
cestode  entozoa  is  concerned,  we  must  award  to  beef 
the  greater  merit  as  a  medium  ;  whilst  as  regards 
Trichina  spiralis  it  cannot  be  truly  asserted  that 
the  fleshworm  1  would  cease  to  infest  us,'  did  not  pork 
play  the  part  of  a  communicating  agency. 

I  may  also  remark,  from  cases  which  have  come 
under  my  own  observation  and  treatment,  that  by 
employing  the  proper  remedies  the  Tarnia  medio- 
canellata may  very  readily  be  got  rid  of.  In  the 
case  of  Tcenia  solium  the  head  is  very  apt  to  be  left 
attached  to  the  walls  of  the  intestine.  I  have  ob- 
tained twelve  heads  of  the  unarmed  species,  but  only 
one  of  the  armed  species.  I  have  seen  more  than 
twenty  of  the  former,  but  only  four  of  the  latter.  All 
my  experiences  with  human  cestodes  point  to  the 
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comparative  prevalence  of  the  tapeworm  derived 
from  beef. 

In  conclusion,  I  have  one  word  to  say  respecting 
the  possibility  of  getting  tapeworms  from  eating 
mutton.  On  this  score  I  no  longer  entertain  any 
doubt.  Some  months  ago  I  called  public  attention 
to  the  fact  that  I  had  (on  three  separate  occasions) 
noticed  small  hydatid-like  cysts  in  joints  of  mutton 
brought  to  my  own  table.  I  mentioned  it  also, 
last  winter,  to  my  friend  Dr.  Kirk,  who  assured  me 
he  had  noticed  similar  appearances.  Subsequently 
I  exhibited  specimens  of  such  measles  (in  a  calcified 
condition)  to  the  Pathological  Society,  and,  still 
more  recently,  I  have  received  from  Mr.  Heisch  a 
perfect  specimen  of  an  armed  cysticercus  taken 
from  the  interior  of  a  mutton  chop.  I  believe  this 
measle  to  represent  a  distinct  form  of  tapeworm,  but 
whether  it  will  turn  out  to  be  my  Tarnia  lojrfwsoma, 
or  a  species  altogether  new  to  helminthologists,  is  a 
point  which  I  hope  to  solve  very  shortly.  Meanwhile, 
it  should  be  known  that  even  mutton,  hitherto  sup- 
posed to  be  perfectly  innocuous,  is  liable  to  harbour 
larval  tapeworms.  It  may  turn  out  that  the  adult 
worm  belongs,  so  to  speak,  to  one  of  the  carnivora. 
I  think  this  highly  probable. 
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THE  FLESHWORM  OR  SPIRAL  THREADWORM. 

{Trichina  spiralis.) 

This  minute  parasite  has  recently  acquired 
great  notoriety  in  consequence  of  the  so-called 
Trichina  epidemics   in  Germany.    It  is,  as 
almost  everyone  now  knows,  a  minute  micro- 
scopic parasite,  which  during  a  part  of  its  life- 
period  resides  in  the  flesh  or  muscular  tissue. 
The  disease  to  which  it  gives  rise  is  termed 
Trichiniasis,  and  in  not  a  few  instances  it  has 
proved  fatal.    Probably,  in  Germany  alone,  not 
less  than  4,000  cases  of  death  have  resulted  from 
this  parasite.    Its  presence  in  animals  is  not 
attended  with  such  grave  consequences  to  the 
< bearer'  as  obtains  in  man.    A  cat,  on  which 
I  experimented,  almost  died  under  the  irritative 
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effects  produced  by  the  migrating  worms,  but 
many  other  animals  which  I  infected  to  a 
similar  extent  seemed  to  suffer  little  incon- 
venience. One  of  my  pigs  harboured  some 
sixteen  millions  of  these  worms,  yet  it  exhibited 
no  symptoms  of  pain  or  discomfort.  With  man, 
however,  the  distress  thus  occasioned  is  fre- 
quently extreme. 

The  original  discovery  of  this  entozoon,  as 
a  veritable  fleshworm,  is  undoubtedly  due  to 
Mr.  Paget,  F.K.S.  On  the  evening  of  the  6th 
of  February,  1835,  that  gentleman,  then  a 
student,  described  the  parasite  at  a  meeting  of 
the  Abernethian  Society — an  institution  con- 
nected with  St.  Bartholomew's  Hospital.  The 
specimens  were  obtained  from  the  body  of 
an  Italian  who  had  died  in  the  Hospital. 
Mr.  Paget  gave  an  accurate  account  of  the 
general  characters  of  the  worm ;  the  parasite 
being  very  shortly  afterwards  more  fully  de- 
scribed, and  scientifically  named  by  Professor 
Owen  at  a  meeting  of  the  Zoological  Society 
of  London.  So  early  as  the  year  1833,  Mr. 
Hilton  had  noticed  at  Guy's  Hospital  the  oc- 
currence of  gritty  specks  in  human  muscle, 
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but  though  recognising  their  parasitic  nature, 
he  erroneously  described  the  little  bodies  as 
'probably  depending  upon  the  formation  of 
very  small  crysticerci.'    The  practical  signifi- 
cance, however,  of  this  discovery  is  of  much 
more  recent  date.    In  1850,  Herbst  reared 
capsuled  fleshworms  in  the  muscles  of  dogs, 
and  Virchow  obtained  intestinal  or  mature  Tri- 
chinae in  1859.    It  remained  for  Zenker,  of 
Dresden,  to  open  up  a  new  epoch  in  the  his- 
torv  of  trichinal  discoveries,  since,  as  I  have 
stated  elsewhere,  che  was  the  first  to  de- 
monstrate that  these  parasites  were  capable  of 
giving  rise  to  a  violent  disease  in  the  human 
body.' 

Symptoms  and  Treatment,  &c. — The  Trich- 
ina, as  we  have  seen,  is  introduced  into  the 
human  body  by  the  ingestion  of  meat.  When 
taken  in  sufficient  numbers,  many  unpleasant 
symptoms  show  themselves  in  the  trichinised 
person.  There  is  first  of  all,  restlessness,  loss  of 
appetite,  and  more  or  less  prostration.  This  is 
succeeded  by  rheumatoid  pains  in  the  limbs, 
being  frequently  accompanied  by  considerable 
swelling.  The  pain  is  not  situated  in  the  joints, 
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but  in  the  intermediate  soft  parts.  In  severe 
cases,  the  limbs  are  drawn  up  and  half  bent,  as 
in  cases  of  severe  and  continued  cramp.  Some- 
times the  suffering  is  excruciating  beyond  mea- 
sure, and  patients  have  been  known  to  request 
the  surgeons  to  put  an  end  to  their  lives.  In 
the  worst  forms  of  the  malady  death  ensues 
from  diarrhoea  and  exhaustion. 

In  England,  up  to  the  present  time,  no  case 
has  yet  been  observed  in  the  living  human 
subject;  yet  in  probably  not  less  than  thirty 
instances  Trichinae  have  been  discovered  post 
mortem.  I  have  myself  seen  several  trichinised 
subjects.  Fortunately,  there  is  little  likeli- 
hood of  the  disease  becoming  prevalent  in  this 
country.  Our  swine  are  singularly  free  from 
this  parasite,  and  the  same  may  be  said  of  the 
flesh  of  other  animals  used  as  food.  Still,  pre- 
cautions are  necessary.  The  introduction  of 
prepared  meats  from  the  Continent  is  a  source 
of  danger,  especially  if  such  food  be  not  very 
carefully  cooked  before  use. 

Prophylactically,  the  treatment  consists  in 
avoiding  uncooked  meat  of  all  kinds.  The 
flesh  of  birds  and  fish,  however,  as  far  as  this 
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entozoon  is  concerned,  may  be  eaten  with  im- 
punity. When  once  the  parasite  has  gained  ad- 
mission to  our  muscles,  all  hopes  of  destroying  it 
are  at  an  end;  but  if  a  patient  suspects  himself  to 
have  eaten  diseased  ortrichinised  meat, he  should 
at  once  lose  no  time.  Immediate  advice  followed 
by  a  suitable  anthelmintic,  might  save  a  life, 
where  a  few  days'  delay  might  prove  fatal. 
Whilst  the  worms  are  in  the  intestines  we  can 
get  rid  of  them ;  but  once  the  brood  have 
migrated  into  the  flesh,  remedies  are  of  little 
avail.    Even  in  bad  cases,  however,  if  the 
system   is   properly  supported,  patients  will 
recover,  who  otherwise  would  undoubtedly  have 
perished.    Various  drugs,  and  especially  the 
picronitrate  of  potash,  have  been  tried;  but  they 
have  failed  to  effect  any  material  good.  They 
have  even  perhaps  done  harm ;  for  it  should 
be  borne  in  mind  that  any  drug  sufficiently 
powerful  to  poison  this  entozoon  could  scarcely 
fail,  when  introduced  into  the  human  body,  to 
act  injuriously  upon  the  system. 

The  great  point  is,  in  bad  cases,  to  support 
the  system  at  all  hazards.  In  the  early  stage 
of  the  malady,  before  the  embryos  have  com- 
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menced  migrating,  all  the  parasites  may  be 
dislodged  from  the  intestinal  canal,  and  all 
serious  consequences  be  prevented.  It  will  be 
understood,  of  course,  that  unpleasant  symptoms 
do  not  show  themselves  until  at  least  a  week 
after  the  ingestion  of  the  diseased  meat — that 
is,  at  a  period  corresponding  with  the  birth  and 
development  of  the  migrating  progeny. 


THE  COMMON  THREADWORM  OR  MAW-WORM. 

(  Oxyuris  vermieularis.) 

Although  the  presence  of  this  parasite  within 
the  human  body  is  seldom  attended  with  fatal 
results,  there  is  no  entozoon  more  universally 
distributed  amongst  the  younger  members  of 
our  race.  It  may,  emphatically,  be  called  «  the 
children's  pest.'  Its  prevalence  is  not  confined 
to  either  hemisphere,  but  it  is  rather  more 
abundant  in  warm  than  in  cold  climates.  In 
this  country  the  Oxyuris  is  not  so  frequent  as 
on  the  Continent ;  nevertheless,  probably  about 
one-tenth  of  our  entire  population  are  infested 
by  it.    Out  of  this  large  number  I  should  say 


THE  COMMON  THREADWORM. 


91 


scarcely  one-fourth  suffer  inconvenience  from 
its  presence,  yet  on  the  other  hand,  it  may 
safely  be  said  that  in  very  many  instances  its 
presence  is  attended  with  much  distress  and 
even  very  grave  symptoms. 

The  general  appearance  of  this  little  parasite 
is  so  well  known  to  most  people,  especially  to 
mothers,  that  I  need  not  minutely  describe  it. 
A  detailed  account  of  the  natural  history  and 
the  anatomical  peculiarities  will  be  found  in  my 
larger  treatise.  I  may  here  remark,  however, 
that  usually  the  females  only  are  seen.  This 
arises  in  the  first  pla,ce  from  the  circumstance 
of  their  larger  size,  and  secondly  on  account  of 
their  much  greater  abundance  as  compared  with 
the  males.  The  females  sometimes  attain  a 
length  of  very  nearly  half  an  inch,  but  the 
males  seldom,  if  ever,  exceed  one-sixth  of  an 
inch. 

If  an  ordinary  full-grown  female  oxyuris  be 
submitted  to  a  microscopic  examiuation  with 
low  powers,  the  interior  of  its  body  will  be 
found  to  be  crowded  with  eggs.  These  same 
eggs,  if  separately  viewed  by  higher  magnifying 
glasses,  will  display  their  contents  in  various 
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stages  of  development.  In  the  most  advanced 
stages  embryos  will  be  distinctly  visible  in  the 
interior.  These  embryos  do  not  exhibit  the 
ordinary  vermiform  characters  presented  by 
most  worms  of  this  class  (Nematodes).  Long 
ago  I  pointed  out  the  fact  that  the  embryos 
whilst  still  within  the  egg-shell  were  tadpole- 
shaped  ;  but  even  in  the  standard  treatise  of 
Kiichenmeister  they  will  be  found  to  be  other- 
wise represented. 

One  of  the  points  which  it  would  be  most 
desirable  to  solve  refers  to  the  mode  of  develop- 
ment of  these  creatures.  All  sorts  of  absurd 
notions  are  entertained  in  this  regard  by  persons 
who  have  not  pursued  original  and  scientific 
methods  of  research.  Some  of  them  will  tell 
you,  with  oracular  confidence,  that  the  entire  de- 
velopmental processes  are  accomplished  within 
the  human  body — that  the  ova  are  deposited 
within  the  mucus  of  the  intestinal  canal,  and 
that  the  young,  resembling  their  parents  in  all 
respects  save  that  of  size,  are  duly  hatched, 
and  grow  up  into  their  respective  male  and  fe- 
male forms.  This  is  the  common  notion,  even 
with  professional  men.    In  opposition  to  this 
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view,  I  have  to  remark,  first,  that  no  one  has 
yet  demonstrated  the  existence  of  these  young 
oxyurides  in  the  human  bowel;  and  secondly, 
the  course  of  development  thus  assumed  to 
take  place  is  a  method  entirely  at  variance 
with  all  that  we  know  of  the  life-economy  of 
the  creatures  most  closely  allied  to  this  species. 
Our  experimental  researches  have  shown  that  1 
for  the  complete  development  of  nematode 
worms  it  is  necessary  that  the  ova  be  extruded 
from  the  e  bearer '  in  which  the  full-grown  para- 
site dwells,  that  the  larvse  gain  access  to  the 
outer  world,  so  to  speak,  and  that  before  they 
again  finally  occupy  their  ultimate  host  they 
must  have  undergone  a  series  of  more  or  less 
complex  changes. 

So  far  as  I  am  aware,  no  one  has  yet  noticed 
all  the  genetic  phenomena  of  growth  and  de- 
velopment as  they  obtain  in  Oxyuris  vermicu- 
laris.  In  common  with  myself,  a  few  investi- 
gators on  the  Continent  have  sought  to  rear 
this  species  experimentally.  I  have  tried  in 
vain  to  rear  this  parasite  in  a  variety  of  animals, 
including  the  monkey ;  and  I  have  likewise  in- 
troduced the  embryo-bearing  ova  into  a  great 
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variety  of  media,  in  the  hope  of  observing  the 
subsequent  stages  of  larval  growth.     In  all 
cases,  however,  the  results  have  been  of  a  nega- 
tive character.     But  we  need  not  despair  of 
success,  as  similar  difficulties  have  been  over- 
come in  regard  to  the  changes  which  accrue  in 
other  closely  allied  species.    If  no  males  had 
been  observed  in  the  human  body,  we  might 
infer  that  our  oxyurides  were,  after  all,  only 
the  parasitic  forms  of  a  worm  which  assumes 
an    entirely   distinct   form  in  the  so-called 
cfree'  state.    Without,  however,  at  this  stage 
of  our  knowledge,  further  theorising  on  the 
matter,  the  general  conclusions  to  which  I  have 
come  are  these.    1.  The  embryos  are  hatched 
after  long  extrusion  of  the  eggs  from  the  para- 
site, and  after  they  have  gained  access  to  the 
outer  world.    2.  If  the  embryos  are  retained 
in  water,  or  are  exposed  to  other  conditions 
favourable  to  their  life,  they  speedily  acquire 
an  altered  form,  but  do  not  acquire  sexual  ma- 
turity until  they  are  conveyed  to  their  ultimate 
or  human '  bearer.'   3.  It  is  possible  that  all  the 
intermediate  stages  of  larval  growth  maybe  ac- 
complished during  their  sojourn  in  water,  but  it  is 
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more  probable  that  prior  to  their  final  invasion 
of  man  they  accomplish  their  full  larval  growth, 
either  in  the  soil,  in  vegetables,  or  in  the  flesh 
of  animals  used  as  food,  and  acting  therefore  in 
the  capacity  of  intermediary  bearers. 

In  whatever  precise  way  the  development  of 
these  creatures  is  accomplished,  there  can  be 
little  doubt  that  they  are  introduced  into  the 
human  body  along  with  food  or  drink.  If  it 
were  true  that  they  accomplished  all  their 
stages  of  growth  within  the  human  intestine, 
then  their  numbers  in  some  persons  would  be 
so  prodigious  that  they  would  block  up  the  en- 
tire alimentary  canal,  from  the  caecum  to  the 
rectum.  As  it  is,  many  thousands  in  their 
adult  condition  are  found  in  one  and  the  same 
bearer.  Each  female  itself  contains  several 
thousands  of  eggs,  and  these  latter  if  capable 
of  arriving  at  maturity  within  the  human  body 
would  soon  reproduce  such  multitudes  that  the 
distress  occasioned  by  their  presence  would  be 
infinitely  greater  than  it  at  present  is. 

Symptoms  and  Treatment. — The  great  point 
is  how  to  get  rid  of  these  pests.  Why  they 
came  into  being,  what  use  they  are,  or  why 
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permitted  to  exist  —  these  are  questions  of 
little  practical  value,  except  in  so  far  as  they 
afford  material  for  philosophers  wherewith  to 
construct  a  non-providence    theory.*  The 
symptoms  produced  by  their  presence  are  oc- 
casionally very  serious.    Oxyurides  are  by  no 
means  confined  to  young  people,  and  it  may 
even  be  said  that  they  occasion  less  incon- 
venience to  children  than  they  do  to  adults. 
As  I  have  remarked  in  my  general  treatise, 
the   unpleasant   sensations    4  chiefly  develop 
themselves  in  the  evening  and  at  night-time, 
consisting  ordinarily  of  a  painful  sense  of  heat 
and  irritation  within  and  around  the  anus. 
The  symptoms  frequently  become  excessively 
distressing,  especially  when  they  are  accompa- 
nied by  itching  in  the  neighbouring  genito- 
urinary passages,  produced  by  migration  of 
the  worms  about  these  parts.    The  local  in- 
flammatory symptoms  thus  set  up,  occasionally 
superinduce  various  sympathetic  phenomena, 
which  show  themselves  in  restlessness,  general 
nervousness,  itchings  at  the  nose,  involuntary 
twitchings,  chorea,  convulsions,  and  sometimes 

*  See  Herbert  Spencer's  '  Principles  of  Biology,'  vol.  i. 
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epileptiform  seizures.  Many  other  local  dis- 
orders are  also  set  up,  especially  in  cases  where 
they  occur  at  early  puberty.'  The  nature  of 
these  will  be  readily  understood  when  it  is 
mentioned  that  masturbation,  onanism,  and 
other  disordered  phenomena  of  sexual  irrita- 
tion, are  thus  readily  superinduced.  In  young 
females,  pruritus,  leucorrhcea,  and  various  local 
disorders,  are  apt  to  show  themselves,  and 
these  again  in  their  turn  produce  symptoms 
of  hysteria  and  other  concomitant  evils,  upon 
which  I  deem  it  unnecessary  to  enlarge.  Even 
in  advanced  age  oxyurides  are  from  time  to 
time  encountered.  Several  such  cases  have 
come  under  my  professional  care,  and  they 
have,  after  a  while,  yielded  to  the  same  treat- 
ment which  I  have  pursued  in  other  instances. 
This  consists,  for  the  most  part,  in  the  ad- 
ministration of  oft-repeated  enemata.  These 
injections,  as  I  have  elsewhere  said,  'may  con- 
sist of  cold  or  slightly  tepid  water,  to  which  it 
will  be  well  to  add  either  a  little  salt,  or  a  few 
drops  of  anise  oil.'  Previous  to  ordering  these 
exhibitions,  I  am  in  the  habit  of  employing 
various  vermifuges  by  the  mouth,  and  there  is 
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not  one  in  which  at  present  I  have  more  faith 
than  santonin  in  combination  with  podophyl- 
lum   Three  grains  of  the  former,  to  one-fourth 
of  a  grain  of  the  latter,  produce  a  succession 
of  soft  evacuations,  which  usually  bring  away  a 
few  of  the  parasites.    But  the  real  advantage 
of  the  remedy  is  not  so  much  on  account  of 
any  supposed  oxyuricide  properties  it  might 
be  thought  to  possess,  as  upon  the  fact  that 
repeated  doses  succeed  in  driving  the  worms 
from  the  arch  and  upper  part  of  the  colon 
down  into  the  lower  bowel.    Undoubtedly  the 
santonin  is  highly  obnoxious  to  the  worms,  but 
one  cannot  give  enough  of  the  drug  to  produce 
more  than  a  disagreeable  effect  upon  the  para- 
site. This,  however,  is  sufficient.  Once  we  have 
succeeded  in  getting  the  oxyurides  into  the 
rectum,  it  is  a  comparatively  easy  task  to  dis- 
lodge them  altogether.    Even  in  this  locality, 
however,  they  are  apt  to  remain  concealed 
behind  certain  folds  of  the  bowel,  especial 
within  the  sigmoid  flexure  higher  up.  Ke- 
peated  enemata,  however,  will  succeed  if  they 
are  not  administered  at  intervals  of  less  than 
three  or  four  days.    I  deprecate  the  employ- 
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ment  of  powerful  drugs  in  association  with  the 
injections.  Large  doses  of  aloes,  salt,  or  iron, 
are  quite  unnecessary :  they  are  even  hurtful. 
In  small  doses,  however,  not  only  these,  but 
many  other  drugs,  may  be  advantageously  com- 
bined with  the  enema  menstruum.  For  my 
own  part,  I  give  preference  to  preparations  of 
ether,  but  I  frequently  employ  them  in  com- 
bination with  other  drugs.  Infusions  of  quassia 
and  other  bitters,  and  occasionally  lime-water 
injections,  have  their  several  merits.  A  few 
drops  of  some  essential  oil,  such  as  anise  or 
rue,  may  be  added  to  the  above  menstrua  with 
advantage,  or  they  may  be  used  in  combination 
with  simple  olive-oil  enemata. 

Perseverance  with  the  above  remedial  agents 
will  sometimes  obtain  a  radical  cure,  and,  at 
all  events,  considerable  relief  is  sure  to  be  ex- 
perienced. I  have  occasionally  employed  some 
of  the  older  remedies  (such  as  sulphur),  but 
have  not  found  them  so  efficacious  as  they  have 
been  represented  to  be.  I  am  yet  hopeful  that 
we  shall  procure  a  true  oxyuricide,  such  as  the 
aristolochia  bracteata  may  turn  out  to  be,  if 
we  are  to  believe  the  representations  of  Dr. 
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Bradley,  as  quoted  by  Waring.  Meanwhile, 
assistance  may  also  be  obtained  by  attention 
to  diet.  All  green  vegetables  should  especially 
be  avoided.  The  stomachal  contents  of  these 
little  parasites  consist,  in  great  measure,  of 
vegetable  particles  which  they  have  obtained 
from  the  indigestible  matters  rejected  during 
the  process  of  assimilation.  Obviously  the 
more  vegetable  food  the  patient  swallows,  the 
more  lively  and  thriving  will  the  oxyurides 
become.  Uncooked  vegetables  are  on  no  ac- 
count to  be  taken,  and  even  the  use  of  cooked 
vegetables  is  to  a  certain  extent  contra- 
indicated.  Potatoes,  Jerusalem  artichokes,  and 
some  others  are  comparatively,  if  not  entirely 
harmless ;  but  celery,  onions,  cabbages,  cauli- 
flower, broccoli,  carrots,  parsnips,  secale,  and 
the  like,  are  best  avoided.  In  like  manner, 
uncooked  and  unripe  fruit  should  not  be 
indulged  in;  nevertheless,  it  is  an  error  to 
suppose  that  these  creatures  are  generated  by 
eating  clean,  fresh,  and  wholesome  ripe  fruit. 
Market-garden  fruits  and  vegetables,  not 
properly  cleaned,  may  undoubtedly  convey  the 
larvse  of  oxyuris  into  the  human  body ;  but  all 
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my  efforts  to  rear  embryonic  larvae  within 
apples  and  pears  have  proved  ineffectual.  I 
therefore  conclude  that  the  young  of  these 
entozoa  do  not  normally  reside  within  these 
fruits. 
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5  vols.   8vo.  £4  6s.  Vols.  VI.  and  VII.  Literary  and  Professional  Worlcs 
2  vols.  £1 16s. 

On  REPRESENTATIVE  GOVERNMENT.    By  John  Stuart  Mill, 
M.P.  for  Westminster.  Third  Edition,  8vo.  9s.  crown  8vo.  2s. 

On  Liberty.    By  the  same  Author.    Third  Edition.    Post  8vo.  7s.  6d~. 
crown  8vo.  Is.  4cZ. 

Principles  of  Political  Economy.    By  the  same.    Sixth  Edition. 
2  vols.  8vo.  30s.  or  in  1  vol.  crown  8vo.  5s. 

A  System  of  Logic,  Ratiocinative  and  Inductive.    By  the  same. 

Sixth  Edition.  Two  vols.  8vo.  25s. 

Utilitarianism.   By  the  same.    Second  Edition.  8vo.  5s. 

Dissertations  and  Discussions.    By  the  same  Author.   2  vols.  8vo. 
price  24s. 

Examination  of  Sir  W.  Hamilton's  Philosophy,  and  of  the  Principal 

Philosophical  Questions  discussed  in  his  Writings.  By  the  same  Author. 
Second  Edition.  Svo.  14s. 


MISCELLANEOUS  REMAINS  from  the  Common-place  Book  of 
Richard  Whatelt,  D.D.late  Archbishop  of  Dublin.  Edited  by  Miss  E.  J. 
Whatelt.   Crown  Svo.  7s.  Gd. 

ESSAYS  on  the  ADMINISTRATIONS  of  GREAT  BRITAIN  from 

1783  to  1830.  By  the  Right  Hon.  Sir  G.  C.  Lewis,  Bart.  Edited  by  the 
Right  Hon.  Sir  E.  Head,  Bart.  8vo.  with  Portrait,  15s. 

By  the  same  Autlior. 

Inquiry  into  the  Credibility  of  the  Early  Roman  History,  2  vols. 

price  30s. 

On  the  Methods  of  Observation  and  Reasoning  in  Politics,  2  vols. 

price  28s. 

Irish  Disturbances  and  Irish  Church  Question,  12s. 

Remarks  on  the  Use  and  Abuse  of  some  Political  Terms,  9a. 

The  Fables  of  Babrius,  Greek  Text  with  Latin  Notes,  Part  I. 
5s.  Gd.  Part  II.  3s.  Gd. 

An  OUTLINE  of  the  NECESSARY  LAWS  of  THOUGHT :  a  Treatise 
on  Pure  and  Applied  Logic.  By  the  Most  Rev.  W.  Thomson,  D.D.  Arch- 
bishop of  York.  Crown  Svo.  5s.  Gd. 

The  ELEMENTS  of  LOGIC.  By  Thomas  Shedden,  M.A.  of  St. 
Peter's  Coll.  Cantab.  12mo.  4s.  Gd. 

ANALYSIS  of  Mr.  MILL'S  SYSTEM  of  LOGIC.  By  W.  Stebbing, 
M.A.  Eellow  of  Worcester  College,  Oxford.  Second  Edition.  12mo.  3s.  Gd. 

The  ELECTION  of  REPRESENTATIVES,  Parliamentary  and  Muni- 
cipal ;  a  Treatise.  By  Thomas  Hare,  Barristcr-at-Law.  Third  Edition, 
with  Additions.  Crown  8vo.  6s. 
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SPEECHES  of  the  RIGHT  HON.  LORD  MACAULAY,  corrected  by 
Himself.  Library  Edition,  Svo.  12s.  People's  Edition,  crown  8vo.  3s.  Gd. 

LORD  MACAULAY' S  SPEECHES  on  PARLIAMENTARY  REFORM 

in  1831  and  1832.  lGmo.  Is. 

A  DICTIONARY  of  the  ENGLISH  LANGUAGE.  By  R.  G.  Latham, 
M.A.  M.D.  F.R.S.  Founded  on  the  Dictionary  of  Dr.  S.  Johnson,  as  edited 
by  the  Rev.  H.  J.  Todd,  with  numerous  Emendations  .and  Additions. 
Publishing  in  36  Parts,  price  3s.  Gd.  each,  to  form  2  vols.  4to.. 

THESAURUS  of  ENGLISH  WORDS  and  PHRASES,  classified  and 

arranged  so  as  to  facilitate  the  Expression  of  Ideas,  and  assist  in  Literary 
Composition.  By  P.  M.  Roget,  M.D.  18th  Edition.  Crown  Svo.  10s.  6d. 

LECTURES  on  the  SCIENCE  of  LANGUAGE,  delivered  at  the  Royal 
Institution.  By  Max  Muxxer,  M.A.  Taylorian  Professor  in  the  University 
of  Oxford.  First  Series,  Fourth  Edition,  12s.  Second  Series,  18s. 

CHAPTERS  on  LANGUAGE.  By  Frederic  W.  Farrar,  M.A.  late 
Fellow  of  Triu.  Coll.  Cambridge,  Author  of '  The  Origin  of  Language/  &c. 
Crown  Svo.  Ss.  Gd. 

The  DEBATER ;  a  Series  of  Complete  Debates,  Outlines  of  Debates, 
and  Questions  for  Discussion.  By  F.  Rowton.  Fcp.  6s. 

A  COURSE  of  ENGLISH  READING,  adapted  to  every  taste  and 
capacity ;  or,  How  and  "What  to  Read.  By  the  Rev.  J.  Pycropt  B  A 
Fourth  Edition.  Fcp.  5s. 

MANUAL  of  ENGLISH  LITERATURE,  Historical  and  Critical-  with 
a  Chapter  on  English  Metres.  By  Thomas  Arnold,  M.A.  Post  Svo.  New 
Edition,  revised.  Hn  November. 

SOUTHEY'S  DOCTOR,  complete  in  One  Volume.  Edited  by  the  Rev 
J.  W.  "VVarter,  B.D.  Square  crown  8vo.  12s.  Gd. 

HISTORICAL  and  CRITICAL  COMMENTARY  on  the  OLD  TESTA- 
MENT ;  with  a  New  Translation.  By  M.  M.  Kaxisch,  Ph.D.  Vox  I 
Genesis,  Svo  18s.  or  adapted  for  the  General  Reader,  12s.  Vox.  II.  Exodus 
15s.  or  adapted  for  the  General  Reader,  12s.  -ascoaus, 

A  Hebrew  Grammar,  with  Exercises.    By  the  same.    Part  I  Out- 

KEY'  5S-  PAET  IL  ^oeptional  Forms 

A  LATIN-ENGLISH  DICTIONARY.     By  J.  T.  White  MA  o* 

Corpus  Christi  College,  and  J.  E.  Riddxe,  M.A.  of  St.  Edmund  Hall  Oxford 
Imperial  8vo.  pp.  2,128,  price  42s.  cloth.  ^uuma  .u.au,  uxlorci. 

A  Latin-English  Dictionary,  abridged  from  the  lamer  work 

of  White  and  Riddle  (as  above),  by  J  T  Whitp  M  a    tS  +  \  Ti 
Medium  Svo.  pp.  1,048,  price  18s.  cloth!  '  M'A'  Joint-Autllor- 

^Z"w^  Dictionary,  abridged  from  the 
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An  ENGLISH-GREEK  LEXICON,  containing  all  the  Greek  Words 
used  by  Writers  of  good  authority.  By  C.  D.  Yongb,  B.A.  Fifth  Edi- 
tion. 4to.  21s. 

Mr.  YONGE'S  NEW  LEXICON,  English  and  Greek,  abridged  from 
his  larger  work  (as  above).   Revised  Edition.  Square  12mo.  8s.  Gd. 

A  GREEK-ENGLISH  LEXICON.  Compiled  by  H.  G.  Liddell,  O.D. 
Dean  of  Christ  Church,  and  R.  Scott,  D.D.  Master  of  Balliol.  Fifth  Edition. 
Crown  4to.  31s.  Gd. 

A  Lexicon,  Greek  and  English,  abridged  from  Liddell  and  Scott's 
Greek-English  Lexicon.   Eleventh  Edition.    Square  12mo.  7s.  Gd. 

A  SANSKRIT-ENGLISH  DICTIONARY,  the  Sanskrit  words  printed 
both  in  the  original  Devanagari  and  in  Roman  letters  ;  with  References  to 
the  Best  Editions  of  Sanskrit  Authors,  and  with  Etymologies  and  Compa- 
risons of  Cognate  Words  chiefly  in  Greek,  Latin.  Gothic,  and  Anglo-Saxon. 
Compiled  by  T.  Benfey,  Prof,  in  the  Univ.  of  Gbttingen.   8vo.  52s.  Gd. 

A  PRACTICAL  DICTIONARY  of  the  FRENCH  and  ENGLISH  LAN- 
GUAGES. By  L.  Contanseau.  Eleventh  Edition.  Post  Svo.  10s.  Gd. 

Contanseau's  Pocket  Dictionary,  French  and  English,  abridged  from 
the  above  by  the  Author.   New  and  Cheaper  Edition,  18mo.  3s.  Gd. 

NEW  PRACTICAL  DICTIONARY  of  the  GERMAN  LANGUAGE; 

German-English  and  English-German.  By  the  Rev.  W.  L.  Elackxey,  M.A. 
and  Dr.  Caul  Martin  Friedxandee.  Post  Svo.  14s. 


Miscellaneous  Works  and  Popular  Metaphysics. 

RECREATIONS  of  a  COUNTRY  PARSON.    By  A.  K.  H.  B.  First 
Series,  with  41  Woodcut  Illustrations  from  Designs  by  R.  T.  Pritchett.  I 
Crown  Svo.  12s.  Gd. 

Recreations  of  a  Country  Parson.    Second  Series.    Cr.  Svo.  3s.  6d. 

The  Common-place  Philosopher  in  Town  and  Country.    By  the  same 
Author.   Crown  8vo.  3s.  Gd. 

Leisure  Hours  in  Town;  Essays  Consolatory,  JEstheticol,  Moral, 
Social,  and  Domestic.  By  the  same  Author.   Crown  Svo.  3s.  Gd. 

The  Autumn  Holidays  of  a  Country  Parson;   Essays  contributed 
to  Fraser's  Magazine  and  to  Good  Words.  By  the  same.  Crown  Svo.  3s.  Gd. 

The  Graver  Thoughts  of  a  Country  Parson.    Second  Series.  By 
the  same  Author.   Crown  Svo.  3s.  Gd. 

Critical  Essays  of  a  Country  Parson.    Selected  from  Essays  con- 
tributed to  Fraser's  Magazine.  By  the  same  Author.   Post  8vo.  9s. 

Sunday  Afternoons  at  the  Parish  Church  of  a  University  City. 

By  the  same  Author.  lIn  October. 

A  CAMPAIGNER  AT  HOME.    By  Shirley,  Author  of  '  Thalatta ' 

and  '  Nugee  Criticee.'  Post  Svo.  with  Vignette,  7s.  Gd. 
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STUDIES  in  PARLIAMENT.  A  Series  of  Sketches  of  Leading  Poli- 
ticians. By  R.  H.  Hutton.  [Reprinted  from  the  'Pall  Mall  Gazette.'] 
Crown  Svo.  is.  Gd. 

LORD  MACAULAY'S  MISCELLANEOUS  WRITINGS. 

Library  Edition.  2  vols.  8vo.  Portrait,  21s. 
People's  Edition,  l  vol.  crown  8vo.  is.  Gd. 

The  REV.  SYDNEY  SMITH'S  MISCELLANEOUS  "WORKS  ;  includ- 
ing his  Contributions  to  the  Edinburgh  Review. 

Library  Edition,  3  vols.  Svo.  36s. 

Traveller's  Edition,  in  1  vol.  21s. 

Cabinet  Edition,  3  vols.  fcp.  21s. 

People's  Edition,  2  vols,  crown  Svo.  Ss. 

Elementary  Sketches  of  Moral  Philosophy,  delivered  at  the  Royal 
Institution.  By  the  same  Author.  Fcp.  7s. 

The  Wit  and  Wisdom  of  the  Rev.  Sydney  Smith:  a  Selection  of 
the  most  memorable  Passages  in  his  Writings  and  Conversation.  l6mo.  us. 

EPIGRAMS,  Ancient  and  Modern  ;  Humorous,  Witty,  Satirical,  Moral, 
and  Panegyrical.  Edited  by  Rev.  John  Booth,  B.A.  Cambridge.  Second 
Edition,  revised  and  enlarged.  Fcp.  7s.  Gd. 

Erom  MATTER  to  SPIRIT :  the  Result  of  Ten  Years'  Experience  in 
Spirit  Manifestations.  By  SopniA  E.  De  Morgan.  With  a  Preface  bv 
Prolessor  De  Morgan.  Post  8vo.  8s.  Gd. 

ESSAYS  selected  from  CONTRIBUTIONS  to  the  Edinburgh  Review 
By  Henry  Rogers.  Second  Edition.  3  vols.  fcp.  21s. 

The  Eclipse  of  Faith  ;  or,  a  Visit  to  a  Religious  Sceptic.  By  the 
same  Author.  Eleventh  Edition.  Fcp.  5s. 

Defence  of  the  Eclipse  of  Faith,  by  its  Author  ;  a.reioinder  to  T)r 
Newman's  Reply.  Third  Edition.  Fcp.  3s.  Gd. 

Selections  from  the  Correspondence  of  R.  E.  H.  Greyson     Bv  rhP 

same  Author.  Third  Edition.  Crown  Svo.  7s.  Gd.  J 

Fulleriana  or  the  Wisdom  and  Wit  of  Thomas  Fuller,  with  Essav 
on  his  Life  and  Genius.   Rv(:hp  wmn  -in. —       n„,    '  J 


on  his  Life  and  Genius.  By  the  same  Author.  16mo.  2s.  Gd. 
An  ESSAY  on  HUMAN  NATURE ;  showing  the  Necessity  of  a  DivinP 

The  PHILOSOPHY  of  NATURE ;  a  Systematic  Treatise  on  the  Causes 
and  Laws  of  Natural  Phenomena.  By  the  same  Author.  Svo  12* 
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The  SECRET  of  HEGEL:  being  the  Hegelian  System  in  Origin, 
Principle,  Form,  and  Matter.  By  James  Hutchison  Stiblixg  2  vols 
8vo.  28s. 

SIGHT  and  TOUCH  :  an  Attempt  to  Disprove  the  Received  (or  Berke- 
leian)  Theory  of  Vision.  By  Thomas  K.  Abbott,  M.A.  Fellow  and  Tutor 
of  Trin.  Coll.  Dublin.  8vo.  with  21  Woodcuts,  5s.  Gd. 

The  SENSES  and  the  INTELLECT.  By  Alexander  Bain,  M.A. 
Professor  of  Logic  in  the  University  of  Aberdeen.  Second  Edition.  8vo. 
price  15s. 

The  Emotions  and  the  Will,  by  the  same  Author  ;  completing  a 
Systematic  Exposition  of  the  Human  Mind.  8vo.  15s. 

On  the  Study  of  Character,  including  an  Estimate  of  Phrenology. 
By  the  same  Author.  8vo.  9s. 

TIME  and  SPACE :  a  Metaphysical  Essay.  By  Shadworth  H. 
Hodgson.  8vo.  pp.  588,  price  16s. 

The  WAY  to  REST :  Results  from  a  Life-search  after  Religious  Truth. 
By  R.  Vaughan,  D.D.  Crown  8vo.  7s.  Gd. 

HOURS  WITH  THE  MYSTICS :  a  Contribution  to  the  History  of 
Religious  Opinion.  By  Robert  Aleeed  Vaughan,  B.A.  Second  Edition. 
2  vols,  crown  8vo.  12s. 

The  PHILOSOPHY  of  NECESSITY  ;  or  Natural  Law  as  applicable  to 
Mental,  Moral,  and  Social  Science.  By  Charles  Beat.  Second  Edition. 
8vo.  9s. 

The  Education  of  the  Feelings  and  Affections.  By  the  same  Author. 
Third  Edition.  8vo.  3s.  Gd. 

On  Force,  its  Mental  and  Moral  Correlates.  By  the  same  Author. 
8vo.  5s. 

CHRISTIANITY  and  COMMON  SENSE.  By  Sir  Wllloughby 
Jones,  Bart.  M.A.  Trin.  Coll.  Cantab.  8vo.  6s. 


Astronomy,  Meteorology,  Popular  Geography,  §c. 

OUTLINES  of  ASTRONOMY.    By  Sir  J.  E.  W.  Herschel,  Bart. 

M.A.  Eighth  Edition,  revised  ;  with  Plates  and  Woodcuts.  8vo.  18s. 
ARAGO'S  POPULAR  ASTRONOMY.    Translated  by  Admiral  W.  H. 

Smyth,  F.R.S.  and  R.  Grant,  M.A.    With,  25  Plates  and  358  .Woodcuts. 

2  vols.  8vo.  £2  5s. 

SATURN  and  its  SYSTEM.  By  Richard  A.  Proctor,  B.A.  late 
Scholar  of  St  John's  Coll.  Camb.  and  King's  Coll.  London.  Svo.  with 
14  Plates,  14s. 

The  Handbook  of  the  Stars.  By  the  same  Author.  3  Maps.  Square 
fcp.  5s. 

CELESTIAL  OBJECTS  for  COMMON  TELESCOPES.    By  the  Rev. 

T.  W.  Webb,  M.A.  F.R.A.S.  With  Map  of  the  Moon,  and  Woodcuts.  16mo.7s. 
SPHYICAL  GEOGRAPHY  for  SCHOOLS  and  GENERAL  READERS. 

By  M.  F.  Maury,  LL.D.  Fcp.  with  2  Charts,  2s.  Gd. 
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MCULLOCH'S  DICTIONARY,  Geographical,  Statistical,  and  Historical, 

Of  the  various  Countries,  Places,  and  Principal  Natural  Objects  in  the  World. 
Revised  Edit,  printed  in  a  larger  type,  with  Maps  and  with  the  Statistical 
Information  throughout  brought  up  to  the  latest  returns  by  P.  Martin. 
4  vols.  Svo.  21s.  each.  Vols.  L  and  II.  now  ready. 

A  GENERAL  DICTIONARY  of  GEOGRAPHY,  Descriptive,  Physical, 
Statistical,  and  Historical :  forming  a  complete  Gazetteer  of  the  World.  By 
A.  Keith  Johnston,  P.R.S.E.  8vo.  31s.  6d. 

A  MANUAL  of  GEOGRAPHY,  Physical,  Industrial,  and  Political. 

By  W.  Hughes,  P.R.G.S.  Professor  of  Geography  in  King's  College,  and  in 
Queen's  College,  London.  With  6  Maps.  Pep.  7s.  6d. 

The  Geography  of  British  History ;  a  Geographical  Description  of 

the  British  Islands  at  Successive  Periods.  By  the  same.  With  6  Maps. 
Pep.  8s.  6d. 

Abridged  Text-Book  of  British  Geography.  By  the  same.  Fcp.  Is.  6d. 

MAUNDER' S  TREASURY  of  GEOGRAPHY,   Physical,  Historical, 

Descriptive,  and  Political.  Edited  by  W.  Hughes,  P.R.G.S,  Witb  7  Maps 
and  16  Plates.  Pep.  10s.  6d. 


Natural  History  and  Popular  Science. 

The  ELEMENTS  of  PHYSICS  or  NATURAL  PHILOSOPHY.  By 

Neil  Arnott,  M.D.  P.R.S.  Physician  Extraordinary  to  the  Queen.  Sixth 
Edition,  rewritten  and  completed.  2  Parts,  8vo.  21s. 

HEAT  CONSIDERED  as  a  MODE  of  MOTION.  By  Professor  John 
Txndall,  LL.D.  P.R.S.  Second  Edition.  Crown  8vo.  with  Woodcuts,  12s.  6d. 

VOLCANOS,  the  Character  of  their  Phenomena,  their  Share  in  the 
Structure  and  Composition  of  the  Surface  of  the  Globe,  &c.  By  G.  Poulett 
Scrope,  M.P.  F.R.S.  Second  Edition.  8vo.  with  Illustrations,  15s. 

A  TREATISE  on  ELECTRICITY,  in  Theoiy  and  Practice.    By  A. 
De  la  Rive,  Prof,  in  the  Academy  of  Geneva.  Translated  by  C.  V.  Walker,  ' 
F.R.S.  3  vols.  8vo.  with  Woodcuts,  £3  13s. 

The  CORRELATION  of  PHYSICAL  FORCES.  By  W.  K.  Grove, 
Q.C.  V.P.R.S.  Pourth  Edition.  8vo.  7s.  6d. 

MANUAL  of  GEOLOGY.  By  S.  Haughton,  M.D.  F.R.S.  Fellow  of 
Trin.  Coll.  and  Prof,  of  Geol.  in  the  Univ.  of  Dublin.  Revised  Edition,  with 
66  Woodcuts.  Fcp.  6s. 

A  GUIDE  to  GEOLOGY.  By  J.  Phillips,  M.A.  Professor  of  Geology 
in  the  University  of  Oxford.  Fifth  Edition,  witb  Plates.  Fcp.  4s. 

A  GLOSSARY  of  MINERALOGY.    By  H.  W.  Bristow,  F.G.S.  of 

the  Geological  Survey  of  Great  Britain.  With  486  Figures.  Crown  8vo.  12s. 

PHILLIPS'S  ELEMENTARY  INTRODUCTION  to  MINERALOGY, 

with  extensive  Alterations  and  Additions,  by  H.  J.  Brooke,  F.R.S.  and  W. 
H.  Miller,  F.G.S.  Post  Svo.  with  Woodcuts,  18s. 
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VAN  DER  HOEVEN'S  HANDBOOK  of  ZOOLOGY.    Translated  from 

The  COMPARATIVE  ANATOMY  and  PHYSIOLOGY  of  the  VERTE- 

brate  Animals.  By  Richard  Owen,  F.R.S.  D.C.L.  3  vols  8vo  with 
upwards  of  1,200  Woodcuts.  Vols.  I.  and  II.  price  21s.  each,  now  ready 

HOMES  WITHOUT  HANDS :  a  Description  of  the  Habitations  of 
Animals,  classed  according  to  their  Principle  of  Construction.   By  Rev  J 
G.  Wood,  M.A.  F.L.S.  With  about  140  Vignettes  on  Wood  (20  full  size  of 
page).   Second  Edition.  8vo.  21*. 

MANUAL  of  CORALS  and  SEA  JELLIES.    By  J.  R.  Greene,  B.A. 

Hd-^edJ'y  the  nev-  J-  A-  Galbraith,  M.A.  and  the  Rev.  S.  Haughton, 
M.D.   Fcp.  with  39  Woodcuts,  5s. 

Manual  of  Sponges  and  Animalculae  ;  with  a  General  Introduction 

on^e  PrinciPles  of  Zoology.  By  the  same  Author  and  Editors.  Fcp.  with 
16  Vv  oodcuts,  2s. 

Manual  of  the  Metalloids.    By  J.  Apjohn,  M.D.  F.R.S.  and  the 

same  Editors.  Revised  Edition.  Fcp.  witli  38  Woodcuts,  7s.  Gd. 
The  HARMONIES  of  NATURE  and  UNITY  of  CREATION.    By  Dr. 

George  Hartwig.  Svo.  with  numerous  Illustrations,  18s. 

The   Sea   and  its  Living  Wonders.    By  the  same  Author.  Second 

(English)  Edition.   Svo.  with  many  Illustrations.  18s. 
The  Tropical  World.    By  the  same  Author.    With  8  Chromoxjlo- 

graphs  and  172  Woodcuts.  Svo.  21s. 

SKETCHES  of  the  NATURAL  HISTORY  of  CEYLON.    By  Sir  J. 

Emerson  Tennent,  K.C.S.  LL.D.  With  S2  Wood  Engravings.  Post  8vo. 
price  12s.  Gd. 

Ceylon.  By  the  same  Author.  Fifth  Edition  ;  with  Maps,  &c.  and  90 
Wood  Engravings.  2  vols.  8vo.  £2  10s. 

The  Wild  Elephant,  its  Structure  and  Habits,  with  the  Method  of 
Taking  and  Training  it  in  Ceylon.  By  the  same  Author.  With  Illustrations. 
In  1  vol.  [Nearly  ready. 

A  FAMILIAR  HISTORY  of  BIRDS.  By  E.  Stanley,  D.D.  F.R.S. 
late  Lord  Bishop  of  Norwich.  Seventh  Edition,  with  Woodcuts.  Fcp.  3s.  Gd. 

MARVELS  and  MYSTERIES  of  INSTINCT ;  or,  Curiosities  of  Animal 
Life.  By  G.  Gaeratt.  Third  Edition.  Fcp.  7s. 

HOME  WALKS  and  HOLIDAY  RAMBLES.  By  the  Rev.  C.  A. 
Johns,  BA.  F.L.S.  Fcp.  8vo.  with  10  Illustrations,  6s. 

KIRBY   and  SPENCE'S  INTRODUCTION  to   ENTOMOLOGY,  or 

Elements  of  the  Natural  History  of  Insects.  Seventh  Edition.  Crown  Svo. 
price  5s. 

MAUNDER' S  TREASURY  of  NATURAL  HISTORY,  or  Popular 
Dictionary  of  Zoology.  Revised  and  corrected  by  T.  S.  Cobbold,  M.D. 
Fcp.  with  900  Woodcuts,  10s. 

The  TREASURY  of  BOTANY,  or  Popular  Dictionary  of  the  Vegetable 
Kingdom;  with  which  is  incorporated  a  Glossary  of  Botanical  Terms. 
Edited  by  J.  Lindlet,  F.R.S.  and  T.  Moore,  F.L.S.  assisted  by  eminent 
Contributors.  Pp.  1,274,  with  274  Woodcuts  and  20  Steel  Plates.  2  Parts, 
fcp.  20s. 
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The   ELEMENTS   of    BOTANY    for   FAMILIES    and  SCHOOLS. 

Tenth  Edition,  revised  by  Thomas  Moore,  F.L.S.  Fop.  with  154  Wood- 
cuts, 2s. 

The  ROSE  AMATEUR'S  GUIDE.  By  Thomas  Rivers.  New  Edition. 
Fep.  4s. 

The  BRITISH  FLORA;  comprising  the  Phaenogamous  or  Flowering 
Plants  and  the  Ferns.  By  Sir  W.  J.  Hooker,  K.H.  and  G.  A.  Walker- 
Arnott,  LL.D.  12rao.  with  12  Plates,  14*.  or  coloured,  21s. 

BRYOLOGIA  BRITANNICA ;  containing  the  Mosses  of  Great  Britain 
and  Ireland,  arranged  and  described.  By  W.  Wilson.  8vo.  with  61  Plates 
42s.  or  coloured,  £4  4s. 

The  INDOOR  GARDENER.  By  Miss  Maling.  Fcp.  with  Frontis- 
piece, printed  in  Colours,  5s. 

LOUDON'S  ENCYCLOPAEDIA  of  PLANTS  ;  comprising  the  Specific 
Character,  Description,  Culture,  History,  &c.  of  all  the  Plants  found  in 
Great  Britain.  With  upwards  of  12,000  Woodcuts.  8vo.  £3  13s.  6c?. 

London's  Encyclopaedia  of  Trees  and  Shruhs  ;  containing  the  Hardy 
Trees  nnd  Shrubs  of  Great  Britain  scientifically  and  popularly  described. 
With  2,000  Woodcuts.  Svo.  50s. 

MAUNDER' S  SCIENTIFIC  and  LITERARY  TREASURY  ;  a  Popular 

Encyclopaedia  of  Science,  Literature,  and  Art.  Fcp.   New  Edition. 

[Nearly  ready. 

A  DICTIONARY  of  SCIENCE,  LITERATURE,  and  ART.  Fourth 
Edition,  re-edited  by  W.  T.  Brande  (the  Author),  and  George  W.  Cox.  M.A. 
assisted  by  gentlemen  of  eminent  Scientific  and  Literary  Acquirements. 
3  vols,  medium  8vo.  price  63s.  cloth. 

ESSAYS  on  SCIENTIFIC  and  other  SUBJECTS,  contributed  to 
Reviews.  By  Sir  H.  Holland,  Bart.  M.D.   Second  Edition.  Svo.  14s. 

ESSAYS  from  the  EDINBURGH  and  QUARTERLY  REVIEWS; 

with  Addresses  and  other  Pieces.  By  Sir  J.  F.  W.  Herschel,  Bart.  M.A. 
Svo.  ISs. 


Chemistry,  Medicine,  Surgery,  and  the 
Allied  Sciences. 

A  DICTIONARY  of  CHEMISTRY  and  the  Allied  Branches  of  other 
Sciences ;  founded  on  that  of  the  late  Dr.  Ure.  Bv  Henry  Watts  F  C  S 
assisted  by  eminent  Contributors.  5  vols,  medium  Svo.  in  course  of  publica- 
tion m  Parts.  Vol.  I.  31s.  6d.  Vol.  II.  26s.  Vol.  HI.  31s.  6d.  Vol.  IV  24s  are 
now  ready.  u 

HANDBOOK  of  CHEMICAL  ANALYSIS.  Adapted  to  the  Unitary 
System  of  Notation.  By  F.  T.  Conington,  M.A.  F.C.S.  Post  Svo  7s  6d- 
Tables  of  Qualitative  Analysis  adapted  to  the  same,  2s  cJ 

A  HANDBOOK  of  VOLUMETRICAL  ANALYSIS.     By  Eobert  H 
Scott,  M.A.T.C.D.  Post  Svo.  4s.  Gd.  7 
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ELEMENTS  of  CHEMISTRY,  Theoretical  and  Practical.    By  Willi  \  m 
A.  Miller,  M.D.  LL.D.  F.R.S.  F.G.S.  Professor  of  Chemistry,  Kin- 
College,  London.    3  vols.  8vo.  £2  13s.    Part  I.    Chemical  Physics. 
Third  Edition,  12s.   Part  II.    Inorganic  Chemistry,  2l«.  Part  III. 
Organic  Chemistry,  Second  Edition,  20s. 

A  MANUAL  of  CHEMISTRY,  Descriptive  and  Theoretical.  By 
William  Odling,  M.B.  E.R.S.  Part  1. 8vo.  9s. 

A  Course  of  Practical  Chemistry,  for  the  use  of  Medical  Student?. 
By  the  same  Author.  Second  Edition,  with  70  new  Woodcuts.  Crown  Svo. 
price  7s.  6d. 

Lectures  on  Animal  Chemistry,  delivered  at  the  Royal  College  of  Phy- 
sicians in  1865.  By  the  same  Author.  Crown  8vo.  4s.  6c£. 

The  DIAGNOSIS  and  TREATMENT  of  the  DISEASES  of  WOMEN ; 

including  the  Diagnosis  of  Pregnancy.  By  Graily  Hewitt,  M.D.  8vo.  16s. 

LECTURES  on  the  DISEASES  of  INFANCY  and  CHILDHOOD.  By 

Charles  West,  M.D.  &c.  Pifth  Edition,  revised  and  enlarged.  8vo.  16s. 

EXPOSITION  of  the  SIGNS  and  SYMPTOMS  of  PREGNANCY: 

with  other  Papers  on  subjects  connected  with  Midwifery.  By  W.  F. 
Montgomery,  M.A.  M.D.  M.R.I.A.  8vo.  with  Illustrations,  25s. 

A  SYSTEM  of  SURGERY,  Theoretical  and  Practical.  In  Treatises 
by  Various  Authors.  Edited  by  T.  Holmes,  M.A.  Cantab.  Assistant-Surgeon 
to  St.  George's  Hospital.  4  vols.  8vo.  £4 13s. 

Vol.  I.    General  Pathology.  21s. 

Vol.  II.  Local  Injuries:  Gunshot  Wounds,  Injuries  of  the  Head, 
Back,  Face,  Neck,  Chest,  Abdomen,  Pelvis,  of  the  Upper  and  Lower  Ex- 
tremities, and  Diseases  of  the  Eye.  21s. 

Vol.  III.  Operative  Surgery  Diseases  of  the  Organs  of  Circula- 
tion, Locomotion,  &c.  21s. 

Vol.  IV.  Diseases  of  the  Organs  of  Digestion,  of  the  Genito- 
urinary System,  and  of  the  Breast,  Thyroid  Gland,  and  Skin ;  with 
Appendix  and  General  Index.  30s. 

LECTURES  on  the  PRINCIPLES  and  PRACTICE  of  PHYSIC.  By 

Thomas  Watson,  M.D.  Physician-Extraordinary  to  the  Queen.  Fourth 
Edition.  2  vols.  8vo.  34s. 
LECTURES  on  SURGICAL  PATHOLOGY.  By  J.  Paget,  F.R.S.  Sur- 
geon-Extraordinary to  the  Queen.  Edited  by  W.  Turner,  M.B.  8vo.  with 
117  Woodcuts,  21s. 

A  TREATISE  on  the  CONTINUED  FEVERS  of  GREAT  BRITAIN. 

By  C.  Mtjrchison,  M.D.  Senior  Physician  to  the  Loudon  Fever  Hospital. 

Svo.  with  coloured  Plates,  18s. 
ANATOMY,  DESCRIPTIVE  and  SURGICAL.    By  Henry  Gray, 

F.R.S.  With  410  Wood  Eugravings  from  Dissections.    Third  Edition,  by 

T.  Holmes,  M.A.  Cantab.  Royal  Svo.  28s. 
The  CYCLOPJEDIA  of  ANATOMY  and  PHYSIOLOGY.    Edited  by 

the  late  R.  B.  Todd,  M.D.  F.R.S.  Assisted  by  nearly  all  the  most ;  eminent 

cultivators  of  Physiological  Science  of  the  present  age.  5  vols.  Svo.  with 

2,853  Woodcuts,  £6  6s. 
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PHYSIOLOGICAL  ANATOMY  and  PHYSIOLOGY  of  MAN.    By  the 

lata  R.  B.  Todd,  M.D.  F.R.S.  and  W.  Bowman,  F.R.S.  of  King's  College. 
With  numerous  Illustrations.  Vol.  II.  Svo.  25s. 

A  DICTIONARY  of  PRACTICAL  MEDICINE.  By  J.  Copland,  M.D. 
F.R.S.  Abridged  from  the  larger  work  by  the  Author,  assisted  by  J.  C. 
Copland,  M.R.C.S.  and  throughout  brought  down  to  the  present  State  of 
Medical  Science.  Pp.  1,501)  in  Svo.  price  86s. 

Dr.  Copland's  Dictionary  of  Practical  Medicine  (the  larger  work). 
3  vols.  Svo.  £5  lis. 

The  WORKS  of  SIR  B.  C.  BRODIE,  Bart,  collected  and  arranged 
by  Charles  Hawkins,  F.R.C.S.E.  3  vols.  Svo.  with  Medallion  and  Fac- 
simile, 4Ss. 

Autobiography  of  Sir  B.  C.  Brodie,  Bart.  Printed  from  the  Author's 
materials  left  in  MS.  Second  Edition.  Fcp.  4s.  6d. 

The  TOXICOLOGIST'S  GUIDE  :  a  New  Manual  on  Poisons,  giving  the 

Best  Methods  to  be  pursued  for  the  Detection  of  Poisons  (post-mortem  or 
otherwise).  By  John  Hoesley,  F.C.S.  Analytical  Chemist.  Post  Svo.  3s.  6d. 

A  MANUAL  of  MATERIA  MEDICA  and  THERAPEUTICS,  abridged 
from  Dr.  Peeeira's  Elements  by  F.  J.  Faere,  M.D.  assisted  by  R.  Bentlet, 
M.R.C.S.  and  by  R.  Waeington,  F.R.S.  8vo.  with  90  Woodcuts,  21s. 

Dr.  Pereira's  Elements  of  Materia  Medica  and  Therapeutics.  Third 
Edition.  By  A.  S.  Tatloe,  M.D.  and  G.  O.  Rees,  M.D.  3  vols.  8vo.  with 
Woodcuts,  £3  ]5s. 

THOMSON'S  CONSPECTUS  of  the  BRITISH  PHARMACOPEIA. 

Twenty-fourth  Edition,  corrected  and  made  conformable  throughout  to  the 
New  Pharmacopoeia  of  the  General  Council  of  Medical  Education.  By  E. 
Lloyd  Birkett,  M.D.  ISmo.  5s.  6d. 

MANUAL  of  the  DOMESTIC  PRACTICE  of  MEDICINE.    By  W.  B. 

Kesteven,  F.R.C.S.E.  Second  Edition,  revised,  with  Additions.   Fcp.  5s. 

The  RESTORATION  of  HEALTH;  or,  the  Application  of  the  Laws  of 
Hygiene  to  the  Recovery  of  Health :  a  Manual  for  the  Invalid,  and  a  Guide 
m  the  Sick  Room.  By  W.  Steange,  M.D.  Fcp.  6s. 

SEA-AIR  and  SEA-BATHING  for  CHILDREN   and  INVALIDS. 

By  the  same  Author.  Fcp.  boards,  3s. 

MANUAL  for  the  CLASSIFICATION,  TRAINING,  and  EDUCATION 

of  the  Feeble-Minded,  Imbecile,  and  Idiotic.  By  P.  Maetin  Duncan  M  B 
and  W  illiau  Millard.  Crown  Svo.  5s. 


The  Fine  Arts,  and  Illustrated  Editions. 

The,N1E^  TESTAMENT,  illustrated  with  Wood  Engravings  after  the 

S  X aSS5„Cftie??  °f  ?he  ItaUaU  Scl1001'  Cr0W"  *to  G3S.  cloth,  gilt  top  ; 
or  £o  5s.  elegantly  bound  m  morocco. 
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LYRA  GERMANICA  ;  Hymns  for  the  Sundays  and  Chief  Festivals  ol 
the  Christian  Year  Translated  by  Catheeixe  Wixkwoeth-  J  25  Illus- 
trations on  Wood  drawn  by  J.  Leighiox,  F.S.A.  Fop. £S 

The  LIFE  of  MAN  SYMBOLISED  by  the  MONTHS  of  the  YEAR  in 

their  Seasons  and  Phases ;  with  Passages  selected  from  Ancient  and  Modern 
Authors.  By  Richard  Pigot.  Accompanied  by  a  Series  of  25  fBffaS 
Illustrations  and  numerous  Marginal  Devices,  Decorative  Initial  Lettera 
and  Tailpieces,  engraved  on  Wood  from  Original  Designs  by  John  Leightox! 

x.S.A.    4t0.  42S. 

CATS'  and  FARLIE'S  MORAL  EMBLEMS  ;  with  Aphorisms,  Adi-es 
and  Proverbs  of  all  Nations:  comprising  121  Illustrations  on  Wood  by  J. 
Leightox,  F.S.A.  with  an  appropriate  Text  by  R.  Pigot.    Imperial  8vo. 

SHAKSPEARE'S  SENTIMENTS  and  SIMILES,  printed  in  Black  and 
Gold,  and  Illuminated  in  the  Missal  Style  by  Hexey  Noel  HuMPnppYs 
In  massive  covers,  containing  the  Medallion  and  Cypher  of  Shaksucare' 
Square  post  8vo.  21s. 

The  HISTORY  of  OUR  LORD,  as  exemplified  in  Works  of  Art. 

Being  the  fourth  and  concluding  series  of  '  Sacred  and  Legendarv  Art.'  By 
Mrs.  Jamesox  and  Lady  Eastlake.  Second  Edition,  with  13  Etchings 
and  281  Woodcuts.  2  vols,  square  crown  8vo.  42s. 

In  the  same  Series,  by  Mrs.  Jamesox. 

Legends  of  the  Saints  and  Martyrs.  Fourth  Edition,  with  19 
Etchings  and  187  Woodcuts.  2  vols.  31s.  6cZ. 

Legends  of  the  Monastic  Orders.  Third  Edition,  with  11  Etchings 
and  88  Woodcuts.  1  vol.  21s. 

Legends  of  the  Madonna.  Third  Edition,  with  27  Etchings  and  165 
Woodcuts.  1  vol.  21s. 


Arts,  Manufactures,  §c. 

DRAWING  from  NATURE  ;  a  Series  of  Progressive  Instructions  in 

Sketching,  from  Elementary  Studies  to  Finished  Views,  with  Examples 
from  Switzerland  and  the  Pyrenees.  By  George  Baexaed,  Professor  of 
Drawing  at  Kugby  School.  With  18  Lithographic  Plates,  and  108  Wood 
Engravings.   Imp.  8vo.  25s. 

ENCYCLOPEDIA  of  ARCHITECTURE,  Historical,  Theoretical,  and 
Practical.  By  Joseph  Gwilt.  With  more  than  1,000  Woodcuts.  8vo.  42s. 

TUSCAN  SCULPTORS,  their  Lives,  Works,  and  Times.    With  45 

Etchings  and  28  Woodcuts  from  Original  Drawings  and  Photographs.  By 
Chaeles  C.  Peekixs.  2  vols,  imperial  8vo.  63s. 

The  GRAMMAR  of  HERALDRY:  containing  a  Description  of  all  the 
Principal  Charges  used  in  Armory,  the  Signification  of  Heraldic  Terms,  and 
the  Rules  to  be  observed  in  Blazoning  and  Marshalling.  By  Johx  E. 
Ctjssaxs.   Fcp.  with  196  Woodcuts,  4s.  6d. 

The  ENGINEER'S  HANDBOOK;  explaining  the  Principles  which 
should  guide  the  young  Engineer  in  the  Construction  of  Machinery.  By 
C  S.  Lowxdes.  Post  8vo.  5s. 
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The  ELEMENTS  of  MECHANISM.  By  T.  M.  Goodeve,  M.A. 
Professor  of  Mechanics  at  the  R.  M.  Acad.  Woolwich.  Second  Edition, 
with  217  Woodcuts.   Post  8vo.  6s.  Gd. 

URE'S  DICTIONARY  of  ARTS,  MANUFACTURES,  and  MINES. 

Re-written  and  enlarged  by  Robert  Hunt,  F.R.S.  assisted  by  numerous 
gentlemen  eminent  iii  Science  and  the  Arts.  With  2,000  Woodcuts.  3  vols. 
Svo.  £4. 

ENCYCLOPEDIA  of  CIVIL  ENGINEERING,  Historical,  Theoretical, 
and  Practical.  By  E.  Crest,  C.E.  With  above  3,000  Woodcuts.  8vo.  42s. 

TREATISE  on  MILLS  and  MILLWORK.  By  W.  Fairbairn,  C.E. 
Second  Edition,  with  18  Plates  and  322  Woodcuts.  2  vols.  Svo.  32s. 

Useful  Information  for  Engineers.  By  the  same  Author.  First 
and  Second  Series,  with  many  Plates  and  Woodcuts.  2  vols,  crown  Svo. 
10s.  Gd.  each. 

The  Application  of  Cast  and  Wrought  Iron  to  Building  Purposes. 

By  the  same  Author.  Third  Edition,  with  6  Hates  and  US  Woodcuts.  Svo.  16s. 

IRON  SHIP  BUILDING,  its  History  and  Progress,  as  comprised  in  a 
Series  of  Experimental  Researches  on  the  Laws  of  Strain;  the  Strengths, 
Porms,  and  other  conditions  of  the  Material ;  and  an  Inquiry  into  the  Present 
and  Prospective  State  of  the  Navy,  including  the  Experimental  Results  on 
the  Resisting  Powers  of  Armour  Plates  and  Shot  at  High  Velocities.  By  the 
same  Author.  With  4  Plates  and  130  Woodcuts.  Svo.  18s. 

The  PRACTICAL  MECHANIC'S  JOURNAL :  an  Illustrated  Kecord 
of  Mechanical  and  Engineering  Science,  and  Epitome  of  Patent  Inventions. 
4to.  price  Is.  monthly. 

The  PRACTICAL  DRAUGHTSMAN'S  BOOK  of  INDUSTRIAL  DE- 
SIGN. By  W.  Johnson,  Assoc.  Inst.  C.E.  With  many  hundred  Illustrations. 
4to.  2Ss.  Gd. 

The  PATENTEE'S  MANUAL  .  a  Treatise  on  the  Law  and  Practice  of 
Letters  Patent  for  the  use  of  Patentees  and  Inventors.  By  J.  and  J.  H. 
Johnson.  Post  Svo.  7s.  Gd. 

The  ARTISAN  CLUB'S  TREATISE  on  the  STEAM  ENGINE,  in  its 

various  Applications  to  Mines,  Mills,  Steam  Navigation,  Railwavs  and  Agri- 
culture. By  J.  Bourne,  C.E.  Seventh  Edition ;  with  37  Plates  and  546 
vY  oodcuts.  4to.  42s. 

Catechism  of  the  Steam  Engine,  in  its  various  Applications  to 
Mines,  Mills  Steam  Navigation,  Railways,  and  Agriculture.  By  the  same 
Author.  With  199  Woodcuts.  Fcp.  9s.  The  Introduction  of  'Recent 
Improvements  may  be  had  separately,  with  110  Woodcuts,  price  3s.  Gd. 

Handhook  of  the  Steam  Engine.    By  the  same  Author,  forming  a 

Key  to  the  Catechism  of  the  Steam  Engine,  with  67  Woodcuts.   Fcp.  9s. 
A  TREATISE  on  the  SCREW  PROPELLER,  SCREW  VESSELS,  and 

Screw  Engines,  as  adapted  for  purposes  of  Peace  and  War  •  illustrated  bv 
many  Plates  and  Woodcuts.  By  the  same  Author.  New  and  X«S 
Edition,  in  course  of  publication  in  24  Parts.   Royal  4to  2s  Gd  each 

The  THEORY  of  WAR  Illustrated  hy  numerous  Examples  from 

?<5t8?o  ?0ys  6JUt,"C01,  P"  L'  MacDougali-  TWrd  Edition,  with  10  Plans. 
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The+1AMTtl°f  1PE*FTJMERY  '  the  Histor7  and  Theory  of  Odours  and 

the  Methods  of  Extracting  the  Aromas  of  Plants    Ev  Dr  P™ET% 
Third  Edition,  with  53  Woodcuts.  Crown  8vo. 10  s. Gd  ,C-S* 

Chemical,  Natural,  and  Physical  Magic,  for  Juveniles  during  thr> 
Holidays.  By  the  same  Author.  ^^rCfrd^^^^S^. 

TA^,PAL0r  the  Chronicles  of  a  Clay  Farm.     By  C  W  Hoskynr 
Esq.   Sixth  Edition,  with  24  Wooden  J  by  G.  Chuikshahk  IGmc ?  £  «  * 
LOUDON'S  ENCYCLOPEDIA  of  AGRICULTURE  :  comprising '  the 

Laying-out,  Improvement,  and  Management  of  Landed  Property  and  ttZ 

Loudon's  Encylopaedia  of  Gardening:  comprising  the  Theory  and 
1ST  wSSoM^  «*  *** — S  Gar- 

Loudon's  Encyclopaedia  of  Cottage,  Farm,  and  Villa  Architecture 

and  Furniture.   With  more  than  2,000  Woodcuts.  8vo.  42*. 
HISTORY  of  WINDSOR  GREAT  PARK  and  WINDSOR  FOREST 

By  William  Menzies  Resident  Deputy  Surveyor.  With  2  Maps  and  20 
Photographs.   Imp.  folio,  £8  8s. 

BAYLDON'S  ART  of  VALUING  RENTS  and  TILLAGES,  and  Claims 
of  Tenants  upon  Quitting  Farms,  both  at  Michaelmas  and  Lady-Day. 
Eighth  Edition,  revised  by  J.  C.  Moeton.  8vo.  10s.  Gd. 


Religious  and  Moral  Works. 

An  EXPOSITION  of  the  39  ARTICLES,  Historical  and  Doctrinal. 

By  E.  Haeold  Browne,  D.D.  Lord  Bishop  of  Ely.  Seventh  Edit.  8vo.  16s. 

The  Pentateuch  and  the  Elohistic  Psalms,  in  Reply  to  Bishop  Colenso. 
By  the  saine.  Second  Edition.  8vo.  2s. 

Examination  Questions  on  Bishop  Browne's  Exposition  of  the 

Articles.  By  the  Rev.  J.  Goele,  M.A.  Pep.  3s.  Gd. 

FIVE  LECTURES  on  the  CHARACTER  of  ST.  PAUL;  being  the 
Hulsean  Lectures  for  1862.  By  the  Rev.  J.  S.  Howson,  D.D.  Second 
Edition.   8vo.  9s. 

The  LIFE  and  EPISTLES  of  ST.  PAUL.  By  W.  J.  Contbeaee, 
M.A.  late  Fellow  of  Trin.  Coll.Cantab.  and  J.  S.  Howson,  D.D.  late  Principal 
of  Liverpool  College. 

Libraet  Edition,  with  all  the  Original  Illustrations,  Maps,  Landscapes 
on  Steel,  Woodcuts,  &c.   2  vols.  4to.  48s. 

Inteemediate  Edition,  with  a  Selection  of  Maps,  Plates,  and  Woodcuts. 
2  vols,  square  crown  8vo.  31s.  Gd. 

People's  Edition,  revised  and  condensed,  with  46  Illustrations  and 
Maps.  2  vols,  crown  8vo.  12s. 

The  VOYAGE  and  SHIPWRECK  of  ST.  PAUL ;  with  Dissertations 

on  the  Life  and  Writings  of  St.  Luke  and  the  Ships  and  Navigation  of  the 
Ancients.  By  James  Smith,  of  Jordanhill,  F.R.S.  Third  Edition,  with 
Frontispiece,  4  Charts,  and  11  Woodcuts.   Crown  ^vo.  Ids.  Gd, 
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FASTI  SACRI,  or  a  Key  to  the  Chronology  of  the  New  Testament ; 
comprising  an  Historical  Harmony  of  the  Four  Gospels,  and  Chronological 
Tables  generally  from  n.c.  70  to  \.v.  70  j  with  a  Preliminary  Dissertation  on 
the  Chronology  of  the  New  Testament,  and  other  Aids  to  the  elucidation  of 
the  subject.  By  Thomas  Lewin,  M.A.  P.S.A.  Imperial  8vo.  42s. 

A  CRITICAL  and  GRAMMATICAL  COMMENTARY  on  ST.  PAUL'S 

Epistles.  By  C.  J.  Ellicott,  D.D.  Lord  Bishop  of  Gloucester  and  Bristol.  8vo. 
Galatians,  Third  Edition,  8.9.  6d. 
Ephesians,  Third  Edition,  8s.  6d. 
Pastoral  Epistles,  Third  Edition,  10s.  6d. 
Philippians,  Colossians,  and  Philemon,  Third  Edition,  10s.  6d. 
Thessalonians,  Second  Edition,  7s.  6d. 

Historical  Lectures  on  the  Life  of  our  Lord  Jesus  Christ :  being  the 
Hulsean  Lectures  for  1859.  By  the  same  Author.  Fourth  Edition.  8vo. 
price  10s.  6d. 

The  Destiny  of  the  Creature;  and  other  Sermons  preached  before 
the  University  of  Cambridge.  By  the  same.  Fourth  Edition.  Post  8vo.  5s. 

The  Broad  and  the  Narrow  Way;  Two  Sermons  preached  before 
the  University  of  Cambridge.  By  the  same.  Crown  8vo.  2s. 

Rev.  T.  H.  HORNE'S  INTRODUCTION  to  the  CRITICAL  STUDY 

^5nSwledigeofth4?,^?!yxS?1?Ptures-  Eleventh  Edition,  corrected  and 
extended  under  careful  Editorial  revision.  With  4  Maps  and  22  Woodcuts 
and  Facsimiles.  4  vols.  Svo.  £3  13s.  6d. 

Eev™•?;,  H"  Horne's  Compendious  Introduction  to  the  Study  of  the 

w  i?nSfn  All^sis  °f  larger  work  by  the  same  Author.  Re-edited 
by  the  Rev.  John  Ayee,  M.A.  With  Maps.  &c.  Post  Svo.  9s 

The  TREASURY  of  BIBLE  KNOWLEDGE ;  being  a  Dictionary  of  the 

^°HoW  ^Hn^Sa?et'  E7¥?'  and l°,^er  matters  of  which  mention  is  made 

.  #8&Z °%&i  f. m Is tawTth '^SF&S?* n!ustrate its 

Woodcuts.  FcpTiOs .6d. '  MapS>  16  Plates'  ancl  numerous 

^B?  f^l*  lEwA™;!ith  Notes'  Grammatical  and  Exegetical. 
vds  8vo      Z'  Webstee>  M-A'  and  the  ^v.  W.  F.  Wilkinson,  M.A.  2 

Vol.  I.  the  Gospels  and  Acts,  20s. 

Vol.  II.  the  Epistles  and  Apocalypse,  24s. 

EVERY-DAY  SCRIPTURE  DIFFICULTIES  explained  and  illustrated 

ThBv^AT^CH  aTnl?°n0K  °f  J0SHirA  CRITICALLY  EXAMINED. 

V^^^^^f^^  of  Natal.  People's 

^B^A1^  andfBT°°?  of  JOSHUA  CRITICALLY  EXAMINED. 

TiBvVa^usHW^d  th°  T?ELD:  Essa^  on  Questions  of  the  Day. 
By  Various  Writers.  Edited  by  the  Rev.  Ojrby  Shipley,  M.A.  Svo.  15s/ 
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The  FORMATION  of  CHRISTENDOM.  Part  I.  By  T.  W.  Allies, 
8vo.  12s. 

CHRISTENDOM'S  DIVISIONS :  a  Philosophical  Sketch  of  the  Divi- 
sions of  the  Christian  Family  in  East  and  West.  By  Edmund  S.  Ffoulkes, 
formerly  Fellow  and  Tutor  of  Jesus  Coll.  Oxford.   Post  8vo.  7s.  Gd. 

Christendom's  Divisions,  Part  II.  Greeks  and  Latins,  being  a  His- 
tory of  their  Dissensions  and  Overtures  for  Peace  down  to  the  Reformation. 
By  the  same  Author.  [Nearly  ready. 

The  LIFE  of  CHRIST :  an  Eclectic  Gospel,  from  the  Old  and  New 

Testaments,  arranged  on  a  New  Principle,  with  Analytical  Tables,  &c.  By 
Charles  De  la  Pryme,  M.A.  Trin.  Coll.  Camb.  Revised  Edition,  8vo.  5s. 

The  HIDDEN  WISDOM  of  CHRIST  and  the  KEY  of  KNOWLEDGE  ; 

or,  History  of  the  Apocrypha.  By  Ernest  de  Bunsen.  2  vols.  8vo.  28s. 

ESSAYS  on  RELIGION  and  LITERATURE.  Edited  by  the  Most 
Rev.  Archbishop  Manning.  Svo.  10s.  Gd. 

The  TEMPORAL  MISSION  of  the  HOLY  GHOST;  or,  Reason  and 
Revelation.  By  the  Most  Rev.  Archbishop  Manning.  Second  Edition. 
Crown  Svo.  8s.  6<2. 

ESSAYS  and  REVIEWS.  By  the  Rev.  W.  Temple,  D.D.  the  Rev. 
R.  Williams,  B.D.  the  Rev.  B.  Powell,  M.A.  the  Rev.  H.  B.  Wilson, 
B.D.  C.  W.  Goodwin,  M.A.  the  Rev.  M.  Pattison,  B.D.  and  the  Rev.  B. 
Jowett,  M.A.  Twelfth  Edition.  Pep.  Svo.  5s. 

MOSHEIM'S  ECCLESIASTICAL  HISTORY.  Murdoch:  and  Soames's 
Translation  and  Notes,  re-edited  by  the  Rev.  W.  Stubbs,  MA.  3  vols. 
Svo.  45s. 

BISHOP  JEREMY  TAYLOR'S  ENTIRE  WORKS:  With  Life  by 
Bishop  Heber.  Revised  and  corrected  by  the  Rev.  C.  P.  Eden,  10  vols, 
price  £5  5s. 

PASSING  THOUGHTS  on  RELIGION.    By  the  Author  of  'Amy 

Herbert.'  New  Edition.   Fcp.  Svo.  5s. 
Thoughts  for  the  Holy  Week,  for  Young  Persons.    By  the  same 

Author.   Third  Edition.  Pop.  Svo.  2s. 

Night  Lessons  from  Scripture.  By  the  same  Author.  Second  Edition. 
32rno.  3s. 

Self-Examination  before  Confirmation.  By  the  same  Author.  32mo. 
price  Is.  Gd. 

Readings  for  a  Month  Preparatory  to  Confirmation,  from  Writers 
of  the  Early  and  English  Church.  By  the  same.  Pep.  4s. 

Readings  for  Every  Day  in  Lent,  compiled  from  the  Writings  of 
Bishop  Jeremy  Taylor.   By  the  same.  Fcp.  5s. 

Preparation  for  the  Holy  Communion ;  the  Devotions  chiefly  from 
the  works  of  Jeremy  Taylor.  By  the  same.  32mo.  3s. 

MORNING  CLOUDS.    Second  Edition.    Fcp.  5s. 

PRINCIPLES  of  EDUCATION  Drawn  from  Nature  and  Revelation 

and  applied  to  Pemale  Education  in  the  Upper  Classes.  By  the  same. 
2  vols.  fcp.  12s.  Gd. 
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The  WIFE'S  MANUAL;  or,  Prayers,  Thoughts,  and  Songs  on  Several 
Occasions  of  a  Matron's  Life.  By  the  Rev.  W.  Calvert,  M.A.  Crown  8vo. 
price  106".  iid. 

SPIRITUAL  SONGS  for  the  SUNDAYS  and  HOLIDAYS  through- 
out the  Year.  By  J.  S.  B.  MOKSBLL,  LL.D.  Vicar  of  Egham.  Fourth  Edition. 
Fcp.  is.  6d. 

The  Beatitudes  :  Abasement  before  God  ;  Sorrow  for  Sin  ;  Meekness 
of  Spirit :  Desire  for  Holiness  5  Gentleness  5  Purity  of  Heart ;  the  Peace- 
makers ;  Sutferings  for  Christ.  By  the  same.  Third  Edition,  Icp.  3s.  6d. 

LYRA  DOMESTICA;  Christian  Songs  for  Domestic  Edification. 
Translated  from  the  Psaltery  and  Harp  of  C.  J.  P.  Spitta,  and  from  other 
sources,  by  Richard  Massie.  First  and  Second  Series,  fop.  4s.  6d.  each. 

LYRA  SACRA;  Hymns,  Ancient  and  Modern,  Odes  and  Fragments 
of  Sacred  Poetry.  Edited  by  the  Rev.  B.  W.  Savile,  M.A.  Third  Edition, 
enlarged  and  improved.   Fcp.  5s. 

LYRA  GERMANICA,  translated  from  the  German  by  Miss  C.  Wink- 
worth.  First  Series,  Hymns  for  the  Sundays  and  Chief  Festivals ; 
Second  Series,  the  Christian  Life.  Fcp.  55.  each  Series. 

Hymns  from  Lyra  Germanica,  18mo.  Is. 

LYRA  EUCHARISTICA;  Hymns  and  Verses  on  the  Holy  Communion, 
Ancient  and  Modern :  with  other  Poems.  Edited  by  the  Rev.  Oeby  Ship- 
ley, M.A.   Second  Edition,  Fcp.  7s.  6d. 

Lyra  Messianica;  Hymns  and  Verses  on  the  Life  of  Christ,  Ancient 
and  Modern;  with  other  Poems.  By  the  same  Editor.  Second  Edition, 
altered  and  enlarged.   Fcp.  7s.  6d. 

Lyra  Mystica ;  Hymns  and  Verses  on  Sacred  Subjects,  Ancient  and 
Modern.  By  the  same  Editor.  Fcp.  7s.  6d. 

The  CHORALE  BOOK  for  ENGLAND  ;  a  complete  Hymn-Book  in 

accordance  with  the  Services  and  Festivals  of  the  Church  of  England:  the 
Hymns  translated  by  Miss  C.  Winkworth  ;  the  tunes  arranged  by  Prof. 
W.  S.  Bennett  and  Otto  Goldschmidt.  Fcp.  4to.  12s.  6d. 

Congregational  Edition.    Fcp.  2s. 

The  CATHOLIC  DOCTRINE  of  the  ATONEMENT:  an  Historical 
Inquiry  into  its  Development  in  the  Church;  with  an  Introduction  on  the 
Principle  of  Theological  Developments.  By  H.  N.  Oxenham,  M.A.  for- 
merly Scholar  of  Balliol  College,  Oxford.   8vo.  8s.  Qd. 

FROM  SUNDAY  TO  SUNDAY :  an  attempt  to  consider  familiarly  the 
Weekday  Life  and  Labours  of  a  Country  Clergyman.  By  R.  Gee,  M.A 
Vicar  of  Abbott's  Langley  and  Rural  Dean.  Fcp.  5s. 

Our  Sermons  ;  An  Attempt  to  consider  familiarly,  but  reverently,  the 
Preacher's  Work  in  the  present  day.   By  the  same  Author.  October. 

FIRST  SUNDAYS  at  CHURCH;  or,  Familiar  Conversations  on  the 
Morninp-  and  Evening  Services  of  the  Church  of  England.  By  J.  E.  Riddle. 
M.A.   Fcp.  2s.  6d. 

The  JUDGMENT  of  CONSCIENCE,  and  other  Sermons.  By  Richard 
Whately,  D.D.  late  Archbishop  of  Dublin.  Crown  Svo.  4s.  Gd. 

PALEY'S  MORAL  PHILOSOPHY,  with  Annotations.  By  Richard 
Whately,  D.D.  late  Archbishop  of  Dublin.  8vo.  7s. 
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Travels,  Voyages,  fyc. 

OUTLINE  SKETCHES  of  the  HIGH  ALPS  of  DAUPHINE.    By  T 

G.  Bonnet,  M.A.  F.G.S.  M.A.C.  Fellow  of  St.  John's  Coll.  Camb.  With  13 
Plates  and  a  Coloured  Map.  Post  4to.  16s. 

ICE-CAVES  of  FRANCE  and  SWITZERLAND ;  a  Narrative  of  Sub- 
terranean Exploration.  By  the  Rev.  G.  F.  Browne,  M.A.  Fellow  and 
Assistant-Tutor  of  St.  Catherine's  Coll.  Cambridge,  M.A.C.  With  11  Illus- 
trations on  Wood.  Square  crown  8vo.  12s.  <6d. 

VILLAGE  LIFE  in  SWITZERLAND.  By  Sophia  D.  Delmard. 
Post  8vo.  9s.  6d. 

HOW  WE  SPENT  the  SUMMER ;  or,  a  Voyage  en  Zigzag  in  Switzer- 
land and  Tyrol  with  some  Members  of  the  Alpine  Club.  From  the  Sketch- 
Book  of  one  of  the  Party.  Third  Edition,  re- drawn.  In  oblong  4to.  with 
about  300  Illustrations,  15s. 

BEATEN  TRACKS ;  or,  Pen  and  Pencil  Sketches  in  Italy.  By  the 
Authoress  of '  A  Voyage  en  Zigzag.'  With  42  Plates,  containing  about  200 
Sketches  from  Drawings  made  on  the  Spot.  8vo.  16s. 

MAP  of  the  CHAIN  of  MONT  BLANC,  from  an  actual  Survey  in 
1863—1864.  By  A.  Adams-Reilly,  F.R.G.S.  M.A.C.  Published  under  the 
Authority  of  the  Alpine  Club.  In  Chromolithography  on  extra  stout 
drawing-paper  2Sin.  x  17in.  price  10s.  or  mounted  on  canvas  in  a  folding 
case,  12s.  Qd. 

TRANSYLVANIA,  its  PRODUCTS  and  its  PEOPLE.  By  Charles 
Boner.  With  5  Maps  and  43  Illustrations  on  Wood  and  in  Chromolitho- 
graphy. 8vo.  21s. 

EXPLORATIONS  in  SOUTH  WEST  AFRICA,  from  Walvisch  Bay  to 
Lake  Ngami.  and  the  Victoria  Falls.  By  Thomas  Baines,  F.R.G.S.  8vo. 
with  Map  and  Illustrations,  21s. 

VANCOUVER  ISLAND  and  BRITISH  COLUMBIA;  their  History, 
Resources,  and  Prospects.  By  Matthew  Macpie,  F.R.G.S.  With  Maps 
and  Illustrations.  8vo.  18s. 

HISTORY  of  DISCOVERY  in  our  AUSTRALASIAN  COLONIES, 

Australia,  Tasmania,  and  New  Zealand,  from  the  Earliest  Date  to  the 
Present  Day.  By  William  Howitt.  With  3  Maps  of  the  Recent  Explora- 
tions from  Official  Sources.  2  vols.  8vo.  20s. 

The  CAPITAL  of  the  TYCOON  ;  a  Narrative  of  a  Three  Years'  Resi- 
dence in  Japan.  By  Sir  Rutherpord  Alcock,  K.C.B.  2  vols.  8vo.  with 
numerous  Illustrations,  42s. 

LAST  WINTER  in  ROME.  By  C.  R.  Weld.  With  Portrait  and 
Engravings  on  Wood.  Post  8vo.  14s. 

Florence,  the  New  Capital  of  Italy.  By  the  same  Author.  Post 
gv0>  [J»  October. 

AUTUMN  RAMBLES  in  NORTH  AFRICA.     By  John  Ormsbt, 

of  the  Middle  Temple.  With  16  Dlustrations.  Post  8vo.  8s.  Qd. 
The  DOLOMITE  MOUNTAINS.    Excursions  through  Tyrol,  Carinthia, 

Carniola,  and  Friuli  in  1861,  1862,  and  1863.  By  J.  Gilbert  and  G.  C. 

Churchill,  F.R.G.S.     With  numerous  Illustrations.     Square  crown 

8vo.  21s. 
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A  SUMMER  TOUR  in  the  GRISONS  and  ITALIAN  VALLEYS  of 

the  Bernina.  By  Mrs.  Henby  Feesitfield.  With  2  Coloured  Maps  and 
4  Views.  Post  Svo.  10*.  6d. 

Alpine  Byeways ;  or,  Light  Leaves  gathered  in  1859  and  1860.  By 

the  same  Authoress.  Post  8vo.  with  Illustrations,  10s.  6d. 

A  LADY'S  TOUR  ROUND  MONTE  ROSA;  including  Visits  to  the 
Italian  Valleys.   With  Map  and  Illustrations.  Post  8vo.  14?. 

GUIDE  to  the  PYRENEES,  for  the  use  of  Mountaineers.  By 
Charles  Packe.  With  Maps,  &c.  and  Appendix.  Pep.  6s. 

The  ALPINE  GUIDE.    By  John  Ball,  M.R.I.A.  late  President  of 

the  Alpine  Club.  Post  8vo.  with  Maps  and  other  Illustrations. 
Guide  to  the  Eastern  Alps,  nearly  ready. 

Guide  to  the  Western  Alps,  including  Mont  Blanc,  Monte  Rosa, 
Zerrnatt,  &c.   7s.  Gd. 

Guide  to  the  Oberland  and  all  Switzerland,  excepting  the  Neighbour- 
hood of  Monte  Rosa  and  the  Great  St.  Bernard ;  with  Lombardv  and  the 
adjoining  portion  of  Tyrol.   7s.  Gd.  J 

A  GUIDE  to  SPAIN.  By  H.  O'Shea.  Post  Svo.  with  Travelling 
Map,  15s.  b 

CHRISTOPHER  COLUMBUS ;  his  Life,  Voyages,  and  Discoveries. 
Revised  Edition,  with  4  Woodcuts.  18mo,  2s.  Gd. 

CAPTAIN  J  AMES  COOK ;  his  Life,  Voyages,  and  Discoveries.  Revised 
.Edition,  with  numerous  Woodcuts.  18rno.  2s.  Qd. 

HUMBOLDT'S  TRAVELS  and  DISCOVERIES  in  SOUTH  AMERICA 

Third  Edition,  with  numerous  Woodcuts.  18mo  2s  Gd 

MUNGO  PARK'S  LIFE  and  TRAVELS  in  AFRICA^  with  an  Account 
l2fffiSjftM1Ce  °f  LatGr  Discoveries'  Sixth  Edittn,  wi?h 

NARRATIVES  of  SHIPWRECKS  of  the  ROYAL  NAVY  between  1793 
and  1857,  compiled  from  Official  Documents  in  the  Admiralty  by  W  O  S 
Gilly  ;  with  a  Preface  by  W.  S.  Gilly,  D.D.  Third  EditSi.fcp  5  s 

A  WEEK  at  the  LAND'S  END    Bv  T  T  Ptt^^      '  ■  .  ^  \.  ^ 

VISITS  to  REMARKABLE  PLACES  •  Old  TTalic   -Raff!  -p- 

^SSJ  "MS*  English  ^f^X 

price  25^       H0WITT*  2  VOlS'  SqUare  crown  8vo-         Wood  EngrSg; 

The  RURAL  LIFE  of  ENGLAND  *  , 

Woodcuts  by  BewickLST-MelLto.  KS,  AUth°r-  Wi'h 


Works  of  Fiction. 

ATHEBSTONE  PRI0BY.  By  L.  N.  Com™.  ,  vo!,  post  8y,  |u 
Hhce :  a  Tale.   By  the  same  Author.    Post  Svo.  9s.  erf. 
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STORIES  and  TALES  by  the  Author  of  *  Amy  Herbert,'  uniform 
Edition,  each  Talc  or  Story  complete  in  a  single  Volume. 


A  Glimpse  of  the  World.  By  the  Author  of  'Amy  Herbert.'  Fcp.  7*.  6d. 

THE  SIX  SISTERS  of  the  VALLEYS  :  an  Historical  Romance.  By 
"W.  Bramley-Moore,  M.A.  Incumbent  of  Gerrard's  Cross,  Bucks.  Third 
Edition,  with  14  Illustrations.  Crown  8vo.  5s. 

The  GLADIATORS :  A  Tale  of  Eome  and  Judaja.  By  G.  J.  Whyte 
Melville.  Crown  8vo.  5s. 

Digby  Grand,  an  Autobiography.    By  the  same  Author.    1  vol.  5s. 

Kate  Coventry,  an  Autobiography.    By  the  same.    1  vol.  5s. 

General  Bounce,  or  the  Lady  and  the  Locusts.  By  the  same.  1  vol.  5s. 

Holmby  House,  a  Tale  of  Old  Northamptonshire.    1  vol.  5s. 

Good  for  Nothing,  or  All  Down  Hill.    By  the  same.    1  vol.  6s. 

The  Queen's  Maries,  a  Romance  of  Holyrood.    1  voL  6s. 

The  Interpreter,  a  Tale  of  the  War.    By  the  same.    1  vol.  5s. 

TALES  from  GREEK  MYTHOLOGY.  By  George  W.  Cox,  M.A. 
late  Scholar  of  Trim  Coll.  Oxon.  Second  Edition.  Square  16mo.  3s.  Gd. 

Tales  of  the  Gods  and  Heroes.  By  the  same  Author.  Second 
Edition.   Fcp.  5s. 

Tales  of  Thebes  and  Argos.    By  the  same  Author.    Fcp.  4s. ed. 

BECKER'S  GALLTJS ;  or,  Roman  Scenes  of  the  Time  of  Augustus  : 
with  Notes  and  Excursuses  illustrative  of  the  Manners  and  Customs  of  the 
Ancient  Romans.   New  Edition.   Post  8vo.  7s.  Gd. 

BECKER'S  CHARICLES;  a  Tale  illustrative  of  Private  Life  among  the 
Ancient  Greeks :  with  Notes  and  Excursuses.  New  Edition.  Post  8vo.  7s.  Gd. 

ICELANDIC  LEGENDS.  Collected  by  Jon  Arnason.  Selected  and 
Translated  from  the  Icelandic  by  G.  E.  J.  Powell  and  E.  Magnusson. 
Second  Series,  with  Notes  and  an  Introductory  Essay  on  the  Origin  and 
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Lord  Macaulay's  Lays  of  Ancient  Rome.    With  90  Illustrations  on 
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The  FLY-FISHER'S  ENTOMOLOGY.    By  Alfred  Ronalds.  With 
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The  Greyhound.  By  the  same  Author.  Kevised  Edition,  with  24 
Portraits  of  Greyhounds.  Square  crown  Svo.  21s. 
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Post  8vo.  12s.  6d. 

The  LAW  of  NATIONS  Considered  as  Independent  Political  Com- 
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Newly  revised  and  enlarged ;  with  8  Plates,  Figures,  and  150  Woodcuts. 
Pep.  7s.  6d. 

The  HANDBOOK  of  DINING ;  or,  Corpulency  and  Leanness  scienti- 
fically considered.  By  Beillat-Savaein,  Author  of  'Physiologie  du  Gout.' 
Translated  by  L.  F.  Simpson.  Revised  Edition,  with  Additions.  Pep.  3s.  Gd. 
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WINE,  the  VINE,  and  the  CELLAR.  By  Thomas  G.  Shaw.  Se- 
cond Edition,  revised  and  enlarged,  with  Frontispiece  and  31  Illustrations 
on  Wood.    8vo.  16s. 

HOW  TO  BREW  GOOD  BEER .  a  complete  Guide  to  the  Art  of 
Brewing  Ale,  Bitter  Ale,  Table  Ale,  Brown  Stout,  Porter,  and  Table  Bpci- 
By  John  Pitt.   Revised  Edition.  Pep.  4s.-6cZ. 

A  PRACTICAL  TREATISE  on  BREWING  ;  with  Formula  for  Public 
Brewers,  and  Instructions  for  Private  Families.  By  W.  Black.  8vo.  10s.  del. 
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HINTS  on  ETIQUETTE  and  the  USAGES  of  SOCIETY  ;  with  a 
Glance  at  Bad  Habits.  Revised,  with  Additions,  by  a  Lady  of  Rank.  Fcp. 
price  2s.  6d. 

TWO  HUNDRED  CHESS  PROBLEMS,  composed  by,  F.  Healey, 
including  the  Problems  to  which  the  Prizes  were  awarded  by\he  Committees 
of  the  Era,  the  Manchester,  the  Birmingham,  and  the  Bristol  Chess  Problem 
Tournaments ;  accompanied  by  the  Solutions.  Crown  8vo.  with  200  Dia- 
grams, 5s. 

The  CABINET  LAWYER  ;  a  Popular  Digest  of  the  Laws  of  England, 
Civil  and  Criminal.  Twenty-second  Edition,  extended  by  the  Author; 
including  the  Acts  of  the  Session  1866.   Fcp.  \_Readjj. 

The  PHILOSOPHY  of  HEALTH  ;  or,  an  Exposition  of  the  Physio- 
logical and  Sanitary  Conditions  conducive  to  Human  Longevity  and 
Happiness.  By  Southwood  Smith.  M.D.  Eleventh  Edition,  revised  and 
enlarged  :  with  113  Woodcuts,  8vo.  15s. 

HINTS  to  MOTHERS  on  the  MANAGEMENT  of  their  HEALTH 

during  the  Period  of  Pregnancy  and  in  the  Lying-in  Room.  By  T.Bull, 
M.D.  Fcp.  5s. 

The  Maternal  Management  of  Children  in  Health  and  Disease.  By 
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The  LAW  RELATING  to  BENEFIT  BUILDING  SOCIETIES;  with 

Practical  Observations  on  the  Act  and  all  the  Cases  decided  thereon ;  also  a 
Form  of  Rules  and  Forms  of  Mortgages.  By  W.  Tidd  Peatt,  Barrister. 
Second  Edition.   Fcp.  3s.  6d. 

NOTES  on  HOSPITALS.  By  Florence  Nightingale.  Third  Edi- 
tion, enlarged  ;  with  13  Plans.  Post  4to.  18s. 
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Public  Funds ;  Annual  Average  Price  and  Interest  on  Consols  from  1731  to 
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